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. . .  ANOTHER  EDISON 


S<  i<Mitific  >urv<*\>  ainl  tin*  «‘X|)«*i  it'iicr  oi  tluMeatuI' 
of  mer<luint>  have  proveti  that  jjood  store  lightiuft 
is  necessaiy  to  'luces^liil  selling.  When  ligliting 
intensity  is  inerea^ed  in  di>|)lay  \\indo\N>  and  in- 
Nn  iors.  >ale>  aUo  inerea>e.  Cood.v  .se//  Ix’ltrr  n  Jicii 
custifnirrs  .see  better. 

\>  a  sei\iee  to  the  nierehant>  it»  Kdi>on->ei\ed 
territory,  the  Kdison  (Vnnpany  maintain'  a  'tall 
of  lighting  eoii'ultanl'  who  will  make  a  thorough^ 


ac<*nrate  eheek-n|)  ot  a  >lore'>  lighting,  reroni 
mending  improxj'tmmt^  wheie  m“e(h‘d.  There  j, 
no  eharg(“  or  obligation. 

Shown  here  are  lol(h‘r>  recently  'cnt  to  nirr- 
ehant>  hy  the  Kdi>on  (a)m|»any  ollering  the 
measuring*  >er\ie«*.  It  i>  due  in  jrart  to  thi>  ser\ 
i»-e  that  tlu*  'tore'  ol  (Central  and  Southern  Calj. 
fornia  ha\e  aehiexed  an  mni'iialK  high  >taiulari| 
of  lighting  and  ot  'neee»lnl  meichandi'iiig. 


^iOl'TII  KICX  r  AM  FORTVIA  K  D  1  41  >  T  R  >1  P  A  A  V  LTD 


More  than  250,000  feet  of  gas-filled  cable  (10  to  40  kv)  now  operating.  More  installations  planned 


Every  installation  of  G-E  low-pressure  gas- 
filled  cable  has  proved,  the  accuracy  of  that 
forecast.  Installations  considered  experimental  when 
made  by  utilities  five  years  ago  are  now  accepted  as 
setting  the  pattern  for  many  of  their  future  cable  runs. 
To  date,  there  has  been  no  cable  failure,  no  insulation 
deterioration.  Gas-filled  cable  and  solid-type  insulated 
cable  are  comparable  in  economy,  but  gas-filled  cable 
offers  not  only  self-supervision  in  addition,  but  other 
advantages  as  well. 

SELF-SUPERVISING  PliU 

In  addition  to  the  self-supervision  feature,  which 
guards  it  against  failure  following  sheath  damage, 
gas-filled  cable  has  the  ability  to  withstand  over¬ 
loads  with  a  greater  margin  of  safety.  Ionization  is 
self-extinguishing,  even  at  levels  of  voltage  stress 
higher  than  normal  working-voltage  stresses. 


GENERAL  m  ELECTRIC 


EASY  TO  INSTALL 

With  gas-filled  cable,  profile  of  the  installation  is 
no  longer  a  problem,  because  there  is  so  little  com¬ 
pound  migration.  Joints  can  be  made  with  essentially 
the  same  technique  as  for  solid-type  cable.  A  simple 
nitrogen-gas  cylinder,  equipped  with  valve  and  pres¬ 
sure  relay,  maintains  gas  pressure  in  runs  up  to  40,000 
feet. 

For  further  information  on  low-pressure  gas-filled 
cable,  ask  for  Bulletin  GEA-3652.  General  Electric 
Company,  Schenectady  5,  N.  Y. 

RATINGS:  Low-pretsure,  10  lo  40  kv;  Medium-pr«s(ur«,  40  lo  69  kv 


GAS-FILLED 

CABLE 


Buy  all  the  BONDS  you 
can — atul  keep  all  you  buy 
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CHANGE  OF  ADDRESS 

Circulation  Manager, 

Electrical  West, 

68  Post  St., 

San  Francisco  4,  Calif. 

Please  change  my  address 


From. 


Signed 


Fred  Benz 

knows  rubber  and 
he  knows  wire,  for 
he  has  been  con¬ 
nected  with  the 
wire  and  cable  di- 
vision  of  F.  S.j 
Rubber  Co.  since 
1922.  Born  in 
Pittsfield.  Mass.,  he 
received  his  B.S. 
in  inechanical  en- 
frineering  from 
\^'orcester  Poly¬ 
technic  Institute,  worked  vacations  at 
General  Klectric’s  Pittsfield  plant.  He 
served  in  the  Navy  during  the  last  war, 
joining  U.  S.  Rubber  in  1922  as  a  fac¬ 
tory  engineer  in  the  wire  and  cable 
division.  He  w  as  sent  West  in  192-5  toi 
head  sales  in  this  territory,  transferred! 
to  Chicago  in  1931,  and  back  to  the 
Coast  in  1937.  He  is  manager  of  fieldj 
activities  for  his  company  in  the  West* 
He  is  serving  now  as  chairman  of  the^ 
wiring  committee  of  the  Northern  5 
California  Electrical  Bureau.  I 


Frank  W.  Jordan 

who  presents  Practical  Aspects  of  the  i 
Heat  Pump,  p.  65,  is  a  national  author 
ity  on  air  conditioning.  After  bein' 
graduated  in  electrical  engineering 
from  the  Eniversity  of  Minnesota,  hei 
took  the  Westinghouse  Electric  &  Mfg| 
Co.  graduate  student  course  and  therl 
spent  two  years  in  the  general  engi] 
neering  department  at  Pittsburgh.  Heje 
then  went  to  the  Butte  office  of  West;; 
inghouse,  where  he  was  sales  engineeij 
until  1933.  Eollowing  this  he  becanii^’ 
Pacific  Coast  supervisor  of  air  condif 
tioning,  with  headquarters  in  Sar,| 
Erancisco.  moving  to  Los  Angeles  lU 
1941  in  the  same  position.  He  ha;' 
been  in  air  conditioning  since  193M 
and  has  designed  a  number  of  impof| 
taut  installations.  ^ 

•  To  PREVIEW  next  month’s  featurejj 
there  will  be  a  water  resources  foreca?  ' 
from  USDA’s  Ewing;  another  con-i! 
trihution  to  the  pertinent  topic  of  hou.«e 
heating  in  the  Northwest;  a  new  elec 
tronics  series  on  dielectric  and  indue 
tion  heating;  an  unusual  lighting  anct 
wiring  installation  at  Lockheed;  w 
analysis  of  the  Seattle  water  heatinf 
progress  under  an  all-electric  rate. 
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W'ill  your  distribution  trans¬ 
formers  he  safe  when  this  happens 
at  fifty  homes  on  one  circuit? 
They  will  be  safe  if  they're  CSP 
distribution  transformers! 


THEY  LET  YOUR  FUTURE  LOAD  CHANGES  PLAN  THEMSELVES 


Why  try  to  predict  in  fine  detail,  just  where  your  domestic 
loads  will  grow?  Or  when?  Or  how  much?, 

If  you  let  CSP  distribution  transformers  handle  your  load,  the 
load  itself  will  notify  you  safely  .  .  .  economically  .  .  .  and  in 
plenty  of  time.  Completely  Self-Protecting  (against  dangerous 
overloads,  short  circuits  and  lightning),  these  Westinghouse 
transformers  can  be  matched  closely  to  your  present  load,  elimi¬ 
nating  idle  capacity. 

When  the  load  has  started  to  grow,  you’ll  get  the  warning 
signal  light  to  tip  you  off.  Or,  at  the  most,  the  internal  breaker 
will  trip.  Then,  in  areas  where  overload  conditions  persist,  you 
have  but  one  unit  to  change — since  all  the  protective  apparatus 
is  inside  the  tank. 

For  complete  information,  call  your  Westinghouse  office,  or 
write  for  Descriptive  Data  46-100.  Westinghouse  Electric  & 
Manufacturing  Co.,  P.O.  Box  868,  Pittsburgh  30,  Pa.  j.7043» 


igineei 

:»ecaiiiel 

condi 


The  complete  lightning  protection  feature  of 
CSP  transformers  protects  the  insulation  between 
the  windings,  and  between  either  winding  and  the 
tank  or  core.  This  is  accomplished  by  limiting  the 
potential  difference  between  any  two  of  these 
points,  chiefly  by  “De-ion”  arresters.  It  is  done  so 
effectively,  extinguishing  the  power-follow  arc 
within  a  half-cycle,  that  there  is  not  even  any  light 
flicker  on  consumer  feeders. 


ouse 
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This  book  on  the  care 
and  safe  use  of  tools 
will  he  sent  on  request. 


KLEINS 

•  Extension  of  communication  lines  and  power 
lines — improvements  in  existing  services — are  w'ait- 
ing  for  the  men  and  materials  now  so  vital  to  com¬ 
plete  victory.  When  that  time  comes,  Kleinmen  will 
be  back  on  the  job  doing  their  part  to  aid  the  rapid 
transition  from  a  war  to  a  peacetime  economy. 

Serving  these  men  will  be  the  sturdy,  reliable 
equipment  carrying  the  name  Klein  so  familiar  to 
linemen  and  electricians  since  the  first  wires  were 
strung  nearly  a  century  ago. 

Today,  Mathias  Klein  &  Sons  are  producing  the 
equipment  they  have  always  made— only  more  of  it. 
This  production  will  be  available  to  serv’e  peacetime 
industry  as  soon  as  war  conditions  permit. 

ASK  YOUR  SUPPLIER 

Foreign  Distributor:  Internotionol  Stondord  Electric  Corp.,  New  York 


Chicago,  II1.,U.S.A. 

■ 
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t/iat  are  news. 


Enclosure  Hub 


A  new  intercliant'eable  hub  has  been  dr 
veloped  by  Square  I)  Co.  for  its  rain-tiehi 
safety  switch  enclosures.  The  opening  in  the 
top  end  wall  of  the  switch  enclosure  is  closed 
with  a  removable  cap.  When  cap  is  jj. 
moved  on  the  job,  five  interchangeable  hubs 
are  available,  all  adaptable  to  the  new  Typ^ 
KO  in  the  Type  C  and  I)  enclosures.  These 
switches  will  be  provided  with  one  threaded 
opening  in  the  top  end  wall  of  the  boi 
This  thread  will  not  take  standard  fittinis 
and  adapter  bushings  and  plugs  will  be  sold 
as  separate  items.  All  switches  requiring  the 
use  of  ada|)ter  hubs  shotdd  he  ordered  with 
the  suffix  RO.  the  atinoiincement  states. 


Ceramic  Insulation 


(401 


Electronics  Mechanics  Inc.  has  announr^ 
that  it  is  making  its  .Mykroy  line  of  cerami.  i 
insulation  in  larger  sheets.  Formerly  tht. 
largest  size  available  was  IT'/g  x  19^  ini' 
The  new  sheet  is  19Vt  x  29'H  in.  and  hfj 
made  in  thicknesses  ranging  from  's  to  1'. 
in.  Bar  stock  is  available  now  to  29'4  in.  i: 
length  and  P  i  in.  in  diameter  or  cross 
tion.  According  to  the  manufacturer,  th 
larger  size  sheets  make  this  insulation  avail 
able  for  switchboard  panels,  large  mein 
panels,  transformer  covers,  switch  connect^ 
ing  rods  and  other  uses.  The  line  is  a  glas^ 
bonded  mica  ceramic  insulation. 


Circuit  Tester 


Washers 


(«j| 


Edison  (General  Electric  Appliance  Co. 
announced  that  automatic  washing  machine' 
and  electric  tumbler  dryers  will  he  added  to 
the  llotpoint  line  postwar.  These  are  to  k 
available  as  soon  as  manufacturing  condi 
tions  permit,  it  was  stated. 


T 


(400]  ( 


(402H 


Ideal  Commutator  Dresser  Co.  has  an  ^ 
nounced  the  LoA  olt  Test  Glo,  for  testing  cii ; 
cuits  from  5  to  50  volts.  Similar  in  design  | 


to  the  company's  standard  circuit  tester.! 
this  device  is  seven  inches  long,  has  insu  ! 
lated  test  leads  four  inches  long.  The  in- : 
candescent  glow  lamp  is  protected  by  *  | 
transparent  plastic  housing.  .  ■ 
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Type  "H”  KYLE  Oil  Circuit  Reclosers 

automatically  keep  MORE 


of  your  lines  open  MORE  of  the  time 


Use  of  Type  "H”  Kyle  Automatic  Oil  Circuit  Reclosers  at  strategic  points 
gives  greatest  possible  continuity  of  service. 

Dual  operating  characteristics  of  Kyle  Reclosers  automatically 
protect  the  fuse  links  on  all  short-duration,  temporary  faults  . 
countless  service  trips.  It  is  the  result  of  the  exclusive  Kyle  trouble-free 


hydraulic  mechanism  which  gives: 


2.  Time  Deloy  Opening  on  third  and 


fourth  operations  .  .  .  permits  the  fuse  to 


blow  .  .  .  isolates  the  short  section  of 


line  tliat  it  protects 


I.  Fait  Opening  on  first  and  second  op 


crations . . .  acts  before  the  fuse  can  blow 
automatically  restores  full  service  if 


the  temporary  fault  is  quickly  cleared. 


10 
e 
6 

5 

4  (/) 

-  o 


100%  RATED  FUSE  LINK 


FIRST  OR  SECOND- 
OPERATIONS 


AMPERES 


THIRD  OR  FOURTH 
OPERATIONS 


“■  W  •*»  09 


S  S  So 


How  a  10  Ampere  Kyle 
Recloser  Coordinates  With 
8  Ampere  L.  M.  Fuse 

This  time  current  curve  illustrates  the 
action  of  a  Type  "H”  Kyle  Oil  Circuit 
Recloser  of  10  ampere  rating  when  coor¬ 
dinated  with  an  8  ampere  LM.  fuse  link. 

Melting  time  for  the  fuse  link  is  indi¬ 
cated  by  the  solid  line.  The  dotted  line 
shows  the  clearing  time  or  total  time 
required  for  the  fuse  link  to  blow. 

The  first  or  second  (fast)  operating 
curve  of  the  Kyle  Recloser  lies  below 
the  melting  time  curve  of  the  fuse  link, 
allows  temporary  faults  to  be  cleared 
without  damaging  the  fuse  link. 

To  assure  blowing  of  the  fuse  before 
the  Kyle  Recloser  locks  out,  the  clear¬ 
ing  time  curve  of  the  fuse  lies  below  the 
third  or  fourth  (time  dela^)  operating 
curve  of  the  Recloser.  Thus,  the  time 
for  the  fuse  to  blow  is  less  than  the 
operating  time  of  the  Recloser  on  these 
time  delayed  operations  and  proper  co¬ 
ordination  is  assured. 

Selective  service  operation  as  shown 
on  this  drawing  is  assured  on  all  values 
of  fault  current  up  to  100  amperes. 


I  i§i 


MADE  BY  KYLE 


Aik  your  Lino  Material  representative  for  full  information  on  Type  "H”  Kyle  Automatic  Oil  Circuit 
Reclosers.  He  will  be  glad  to  supply  time  current  charts  and  technical  data  on  how  Kyle  Reciosers 
can  be  used  to  best  advantage  on  your  lines. 


CORPORATION 


Electrical  West — Vol,  94,  ^ 


4  steps 

to  Better 
Postwar 
Commercial 


/  G-E  SPONSORS  NEW  LIGHTING  IDEAS 

Several  of  the  nation’s  outstanding  architeas  and 
industrial  designers  have  been  commissioned 
by  G-E  to  suggest  creative  new  lighting  ideas  for 
postwar  commercial  establishments.  Their  ideas 
are  only  suggestions  but  fixture  manufacturers 
already  are  at  work  on  new  designs  to  put  many 
of  these  ideas  into  practical  fixtures. 


2  G-E  PROMOTES  NEW  LIGHTING 
MARKETS 

G-E  Lamp  advertising  covers  practically  all  your 
postwar  commercial  lighting  markets  —  with 
horizontal  coverage  in  general  magazines  such  as 
Time,  Newsweek,  Business  Week  and  U.S.  News, 
and  vertical  coverage  in  thirty-nine  other  publi¬ 
cations  that  reach  special  fields— everything  from 
banks  to  beauty  shops,  and  groceries  to  garages. 


I  G-E  DEVELOPS  NEW  LAMPS 

New  G-E  Mazda  Fluorescent  Lamps  will  make 
higher  standards  of  store  lighting  easier  to  sell. 
More  than  ever  before  the  lighting  of  the  post¬ 
war  store  will  say  "Come  in  and  Buy!”  New  G-E 
Fluorescent  Lamps  will  include  both  slimmer, 
longer  tubes  and  circular  shapes. 


4  G-E  SUGGESTS  YOU  TRY  THE  NEST 
EGG  PLAN 

What  the  merchant  sees  in  other  stores  influences 
his  own  relighting  plans.  That  fact  is  the  basis 
of  General  Electric’s  "nest  egg”  plan.  By  selling 
and  planning  a  model  lighting  installation  in 
each  shopping  area  NOW,  and  by  making  ar¬ 
rangements  for  delivery  of  materials  as  soon  as 
they  are  available,  you  can  make  sure  that  the 
first  relighting  job  in  each  neighborhood  will 
set  a  high  standard  for  all  the  rest.  Why  not  try  it? 


1 


BUY  WAR  BONDS  AND  HOLD  THEM 

■L'  ■■ 


G-E  MAZDA  LAMPS] 
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Four-lamp  fluorescent  luminaire 
suggested  for  grocery  store. 


Cast  phenolic  reflector,  using 
circular  fluorescent  lamps,  de¬ 
signed  to  direct  store  traffic. 


Fluorescent  unit  with  adjustable 
spotlights  for  highlighting  displays. 


FIRST:  Sell  the  nest  eggs  NOW.  Show 
the  storeowner  the  advantages  of  being 
first  in  his  neighborhood  to  relight  and 
explain  how  you  will  help  him.  Bring  a 
contractor  and  supplier  in  on  the  job. 


THIRD:  Expedite  the  installations.  Your 
nest  eggs  will  get  oflF  to  a  head  start — 
and  you’ll  have  in  each  shopping  area  a 
practical  example  of  first-rate  lighting 
that  will  set  the  pace  for  all.  Try  it! 


SECOND:  Make  a  complete  layout,  cover¬ 
ing  general,  showcase,  display  and  dec¬ 
orative  lighting,  both  incandescent  and 
fluorescent.  Order  all  the  materials  NOW, 
for  delivery  when  conditions  permit. 


b  ^arttr-cenfinY  of  expoHonct. 


Distributed  by 

INSULATION  MANUFACTURERS  INSULATION  &  WIRES 
CORPORATION  INCORPORATED 

Manufactured  by 

THE  P.  D.  GEORGE  COMPANY,  ST.  LOUIS,  U.  S.  A. 


TRI-STATE  SUPPLY 
CORPORATION 


PEPIGREE 


INSULATIN6  VARNISHES 
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COMPARE  REGULATORS 

For  2400  v.  Distribution  Feeders 


Features 

Induction-Type 

Regulators 

Allis-Chalmers 

Wo  Step  Regulator 

Low  Exciting 
Current? 

Three  times  that  of 
Step  Regulator. 

VrpC  A  third  that  of  In- 
A  1^0  duction  Regulator. 

Quiet  Operation? 

1^ Core  slots,  rotor  bear- 
ings,  air  gap  may 
cause  noise. 

Regulator  has  no 

A  more  audio  noise 

than  equivalent  transformer. 

Flexibility 
of  Current 
Rating? 

Gives  +10%  regula- 
tion  at  rated  current 
and  ±5%  regulation  at  double 
the  current  value. 

C  regulator  gives 

*  1.10%  regulation  at 

rated  current,  and  18^4%, 
7'/2%,  6'4%  and  5%.  regula¬ 
tion  at  higher  currents. 

Holding  Coil  Adjust¬ 
ments  Eliminated? 

NO 

YES 

Close 

Regulation? 

Q  Voltage  held  within 
^  1%  (1  volt). Holding 

coil  adjustments,  tendency 
of  motor  to  overshoot  make 
perfect  regulation  difficult. 

Y^pQ  Voltage  held  within 
*  volt  by  %%  step 

regulation  with  Feather- 
Touch  control. 

Yes,  YOU  SAVE  money  and  you  get  better 
regulation  by  using  Allis-Chalmers  %% 
Step  Regulators  on  low  voltage  single-phase  feed¬ 
ers  —  as  shown  by  the  comparison  chart  above. 

Note  especially  that  Step  Regulator  requires  only 
one-third  the  excitation  of  induction  regulators! 
Savings  which  result  from  reduced  exciting  current 
requirements  are  tabulated  at  right.  "Power  Savings” 
column  represents  system  kva  released  for  revenue- 
producing  loads.  Figures  in  the  "Dollar  Savings” 
column  stand  for  the  cost  of  capacitors  which 
would  be  needed  to  release  this  power 
if  induction  regulators  were  used. 

Get  the  full  story  on  the  DFR 
%%  Step  Regulator  in  Bulletin 
B-6065.  ALLIS-CHALMERS,  MIL- 
^  WAUKEE  1,  WISCONSIN. 


STEP  REeiLATOR  ECONOMY  CHANT 


2400  VOLT 
REGULATOR 
RATING 

36  kva 
48  kva 
60  kva 
72  kva 
96  kva 
120  kva 


POWER 

«;AWr<!  dollar 

SAVINGS  SAVINGS 

6.1  kva  $  37 

8.1  kva  $  49 

10.2  kva  $  61 

12.2  kva  $  73 

16.3  kva  $  98 

20.4  kva  $122 


AlUS-CHALNERS 


^  Tunt  in  tht  Botton  Symphtny,  Blue  Network,  every  Saturday  at  8: JO  pm,  EH'T, 


ARMORED  CABLE  •  CRESFLEX  NON-METALLIC  SHEATHED  CABLE  •  SERVICE  ENTRANCE  CABLE  •  BUILDING  WIRE 


14 


Electrical  West— Vol.  94,  No.  4  I  April- 


•  RUBBER  POWER  CABLES  •  VARNISHED  CAMBRIC  CABLES 


CRESCENT  SYNTHOL 
TYPE  SNW 


FOR  MORE  COPPER  IN  WET  LOCATIONS 


OLD 


No.  14/3  Conductor,  Type  RL 
Carries  |5  amps. 


Three  No.  10,  Type  RW 
Carry  25  amps. 


NEW 

Three  No.  6,  Type  SNW 
Carry  54  amps. 


Insulated  with  a  special  thermoplastic  that  Is  extremely 
resistant  to  moisture,  acids,  alkalies  and  oil.  Inherently 
flame-retarding,  high  dielectric  and  mechanical  strength, 
bright,  permanent  colors,  small  diameter,  easy  pulling 
free  stripping 

SYNTHOL  TYPE  SNW 

Is  approved  by  Underwriters  Laboratories  In  sizes  from 
No.  14  through  No.  4/0  AWS  under  section  3035  of  the 
1940  N.E.  code  for  use  In  raceway  systems,  such  as: 
(a)  Underground,  (b)  In  concrete  slabs  or  other  masonry 
In  direct  contact  with  the  earth,  (c)  In  wet  locations, 
(d)  Where  the  condensation  and  accumulation  of  moisture 
within  the  raceway  Is  likely  to  occur. 

Write  for  Dehcriptive  Folder  on 
SYNTHOL  Types  SNW  and  SN 


CRESCENT  INSULATED  WIRE  &  CABLE  CO. 

TRENTON.  N.  J. 


Available  Through  Electrical  Wholesalers 
•  IMPERIAL  NEOPRENE  JACKETED  PORTABLE  CABLES 
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Hand  Tool 

A  hand  tool  for  installing  copper  and  alum 

inum  electrical  connectors  has  been  add  li  ^ 
to  the  Burndy  line.  Known  as  Hytool  MYM 
this  tool  weighs  6V2  Ih.;  was  designed  U 
use  on  connectors  for  aircraft  cable  Nn  s  1 
to  4/0;  U.  S.  Navy  cable,  No.  23  to  ^  I 


IMPIICSSION  DIE 


■j 


Mem.;  commercial  cable.  No.  8  to  250 Mem.;  ( 
flexible,  extra  flexible  and  welding  cable  ' 
No.  8  to  4/0.  According  to  the  manufacturer,  1 
the  new  design  substitutes  a  combination  oi  I 
impression  die  and  adjustable  holding  die 
for  the  removable  dies  formerly  required  to 
make  correct  indentations  on  barrels  of  the 
various  sized  connectors. 


Indicating  Device  (405) 

J-B-T  Instruments  Inc.  is  making  an  elec¬ 
trical  indicating  instrument  which  combines 
frequency  meter  and  elapsed  time  meter  in 
one  case.  ,\cconling  to  the  manufacturer, 
frequency  or  speed  is  indicated  to  an  accu¬ 
racy  of  plus  or  minus  0.3%  by  a  bank  of 
five  reeds  calibrated  in  single-cycle  steps 
from  .58  to  62  cycles.  This  meter  is  available 
also  for  48  and  .52  cycles  and  in  half-cycle 
steps  for  59  to  61  cycles  and  49  to  51  cycles, 
with  accuracy  of  phis  or  minus  0.2%. 

The  running  time  meter  is  driven  by  1 
synchronous  motor  and  indicates  elapsed 
time  in  liours  and  tenths.  The  instrument 
operates  on  110  volts. 


Panel  Instruments 

General  Electric  has  added  a  line  of  2V2- 
in.  hermetically  scah*d  panel  instruments. 
These  instruments  are  housed  in  steel  cases 
and  are  said  to  be  immune  from  effects  of 
humidity,  moisture,  chemical  fumes  and 
other  harmful  agents.  They  are  for  d-c  volt¬ 
meters  and  ammeters  and  for  a-c  radio-fre¬ 
quency  ammeters  and  can  be  furnished  in 
all  standard  ratings  of  American  War  .Stand¬ 
ard  Specification  C-.39.2-1941. 

Rubber  Cement  (407) 

The  B.  F.  Goodrich  Co.  has  a  new  rub- 1 
her  cement.  I’lastilock  .500.  for  bonding  I 
metals,  wood,  plastics  and  ceramic  material  ^ 
to  themselves  or  to  each  other.  It  is  a  non-  ! 
thermosplastic,  water  and  aromatic  oil-re¬ 
sistant  adhesive.  According  to  the  announce  j 
ment,  tests  on  metal-to-metal  bonding  have  T 
shown  a  shear  strength  of  3,2.50  lb.  per  sq.  f. 
in.,  and  tension  strengths  of  4.000  lb.  per 
sq.  in.  have  been  reached. 

Trolley  (408) 

A  rubber-insulated  trolley,  said  to  be  ^ 
adaptable  to  almost  every'  type  of  electrically  1 
operated  mobile  equipment,  has  been  an-  - 
nounced  by  the  Benbow  Mfg.  Co.  The  ne»  j; 
system  is  designed  to  operate  on  single-  or  : 
multiple-phase  a-c  or  d-c  circuits  up  to  600  j| 
volts.  A  traveling  trolley  with  six-tooth  post-  - 
tive  contact  eliminates  flashovers.  arcin?-  j 
pitting  and  notching  of  conductor  bars,  the  -j 
manufacturer  states.  I 

I 
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Prior  to  Pearl  Harbor,  MITCHELL 
creations  boomed  lighting  sales  and 
profits  to  a  new  peak.  Then  .  .  . 
conforming  with  wartime  restrictions, 
MITCHELL  led  in  originating  new, 
exclusive  designs  that  helped  you  meet 
industry’s  critical  need.  At  every  stage, 
MITCHELL  ingenuity,  engineering  and 
resources  assured  you  the  most  complete 
quality  line.  A  guaranteed  line.  A  line 
that  enabled  you  to  render  a  thorough 
lighting  service  to  your  customers. 

That’s  why  MITCHELL  became  first 
in  popularity  with  those  who  buy 
...  as  well  as  those  who  sell! 


I  fUTU*® • ■ 
MITCHSII 
dll  fh'** 


U  ioT  every  P^^ools^ 
stores.  jer  « 


homes.  P  sattsty- 


,„dCommett»o 

ii.lov.o"*”  U 
SweCo®*''” 
j  nihe.  Urf'""® 


Mitchell  Manufacturing  Company 

2525  CLYBOURN  AVENUE,  CHICAGO  14,  ILLINOIS 

West  Coast  Factory  and  Sales  Office: 

1019  N.  Madison  Ave.,  Los  Angeles  27,  Cal. 


I 


1 

!' 

. 


iar/gamo  to  play  an  important  part  in  meeting  the  heavy 
and  exacting  requirements  of  wartime  America.  I  Veil- trained 
operators,  adequate  facilities,  and  competent  supervision  have 
contributed  in  some  measure  in  helping  the  United  Stales 
to  become  the  world’s  leader  in  Electronic  developments. 


The  automatic  stacking  machines  shown  have  enabled 


ESTABLISHED  1898  •••  MJCA  CAPACITORS  ••• 


at  Sangamo.  Skilled  operators,  utilizing  the  most  mod¬ 
ern  mechanical  equipment,  contribute  to  the  excellence 
of  the  finished  product,  be  it  the  smallest  or  the  largest 
capacitor. 


THESE  OPERATORS  who  assemble  Sangamo  mica  ca¬ 
pacitors  are  fully  aware  of  the  dependability  required 
in  their  performance.  They  know  that  full  quality  must 
be  built  into  these  units  to  meet  the  high  standard  set 


1945 — Electrical  West 


EXCELLENCE  IS  BUILT  INTO 


MICA 

CAPACITORS 


A  MICA  CAPACITOR  consists  of  a  number  of 
alternate  layers  of  mica  film  and  a  conducting 
metal  plate.  As  the  capacity  of  the  unit  varies 
directly  with  the  area  of  the  active  surface  of 
the  plate  and  inversely  with  the  thickness  of 
the  dielectric,  these  factors  must  be  accurately 
controlled  in  order  to  produce  a  satisfactory 
capacitor. 

The  assembling  or  stacking  of  these  units 
may  be  done  by  hand  with  the  use  of  me¬ 
chanical  stacking  fixtures,  or  automatically, 
by  utilizing  special  assembly  machines.  Since 
1929,  automatic  machines,  designed  and  de¬ 
veloped  by  Sangamo,  have  been  used  for  stack¬ 
ing  many  types  of  Sangamo  capacitors.  This 
method  of  stacking  has  insured  accurate  posi¬ 
tioning  of  the  foil,  which  is  essential  for  long 
life  and  trouble-free  operation  of  any  capacitor 
unit.  The  automatic  assembly  machines  are  de¬ 
signed  so  that  the  length  of  each  foil  is  very 
accurately  controlled;  as  the  mica  previously 
has  been  gauged  to  within  very  close  limits 
and  inspected  for  all  defects  or  flaws,  a  uniform 
capacitor  results.  Since  many  of  the  large 
capacitors  consist  of  series  sections  and  com¬ 
prise  in  all  many  hundreds,  and  in  some  cases 
thousands,  of  pieces  of  mica,  automatic  stack¬ 
ing  insures  consistent  quality  and  facilitates 
increased  production.  A  large  battery  of  these 
assembling  machines  enables  Sangamo  to  pro¬ 
duce  many  thousands  of  capacitors  of  all  values 
each  day  and  each  is  built  with  that  precision 
and  care  required  to  insure  dependable  opera¬ 
tion  in  all  types  of  electronic  equipment. 


'‘•twirii 


IN  FIFTEEN  short  years  Essex  Extra -Test 'b^iz.gnet 
Wire  has  reached  an  enviable  "first- choice”  po¬ 
sition  in  the  field. 

A  natural  advancement  -  -  for  it  has  always  been  a 
rigid  Essex  policy  never  to  be  content  with  just 
good  wire.  Every  spool  that  leaves  the  plant  must 
cany-  extra-good  wire — the  best  that  can  be  made — 
whether  it  is  size  50  or  0;  round,  square  or  rec¬ 
tangular;  bare,  covered  or  enameled. 


Essex  Magnet  Wire  is  drawn  to  size  under  most  care¬ 
ful  supervision,  and  subjected  to  continuous  physical 
and  electrical  tests  for  purity,  temper,  elongation,  con¬ 
ductivity,  and  gauge.  Insulation  tests  are  equally  fre¬ 
quent  and  severe.  And  in  every  case,  results  must  exceed 
standard  requirements.  Many  are  far  in  excess  of  most 
rigid  specifications. 

That’s  why  Essex  Magnet  Wire  has  been  so  literally 
labeled,  ’’Extra-Test”. 


ESSEX  WIRE  CORPORATION 


Such  superiority  is  the  direct  result  of  extensive 
development  w'ork  and  severe  laboratory  tests. 
Made  from  commercially  pure  elearolytic  copper. 


FORT  WAYNE  6,  INDIANA 
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AHE  DDI^G 


Embodied  in  this  FV/D  Model  SU  is  the  ac¬ 
cumulated  experience  of  35  years  of  four-wheel- 
drive  leadership  ...  a  truck  that  has  won  ex¬ 
traordinary  recognition  and  endorsement  of 
motor  truck  users,  in  less  than  four  years,  to 
the  extent  of  $75,000,000.00  in  purchases. 


The  FWD  Model  SU  Truck  commands  the 
attention  of  all  who  know  quality.  Superior 
power,  ruggedness,  speed  and  ability  to 
perform  without  waste,  are  recognized  FWD 
truck  values  that  help  overcome  today's 
handicaps  of  manpower  shortage. 

FWDs  are  multiplying  available  manpower 
by  increasing  the  range  and  capacity  of 
trained  crews.  FWDs  go  anywhere  .  .  .  get 
crews  and  equipment  to  any  operation,  off 
the  highway  or  on  it,  in  any  weather,  over 
even  the  tougest  terrain,  all  year  'round,  on 
trouble-shooting  emergencies  or  routine  jobs. 
Figure  less  depreciation,  more  years,  more 


jobs  done  faster  with  FWDs  . . .  less  upkeep 
and  operating  costs  .  .  .  less  tire-wear  .  .  . 
more  work  per  gallon  of  gas,  with  balanced 
power  delivered  to  all  four  wheels! 

FOR  ESSENTIAL  INDUSTRIES,  a  limited 
number  of  FWDs  will  be  available  this  year. 
Phone,  wire  or  write  us,  or  see  the  nearest 
authorized  FWD  dealer. 


THE  FOUR  WHEEL  DRIVE  AUTO  CO. 

Clintonville,  Wisconsin 

Canadian  Factory:  KITCHENER,  ONTARIO 


ARIZONA — Arizona-Cedar  Rapids  Co.,  401  N.  1st  St.,  Phoenix,  Aril.;  CALIFORNIA- 
Hillman-Kelley  Company,  1000  Macey  St.,  Los  Angeles  and  FWD  Pacific  Co.,  469  Bryan 
St.,  San  Francisco  7,  Calif.;  COLORADO — Liberty  Trucks  &  Parts  Co.,  P.O.  Box  1889 
Denver  I,  Colo.;  IDAHO — Intermountain  Equipment  Company  Broadway  at  Myrtle  St. 

I-  lA,  Boise,  Idaho;  MONTANA — Steffeck  Equipment  Co.,  II  E.  Cutler  St.,  Helena,  Mont. 

FWD  NEVADA— Allied  Equipment  Co.,  Reno,  Nevada;  NEW  MEXICO— The  Myers  Company 

Las  Cruces,  N.  M.j  OKLAHOMA — Halliburton  Oil  Well  Cementing  Co.  P.O.  Drawer  471 
Distributors  Duncan,  Okla.  and  Oklahoma  Road  Mch.  Co.,  Muskogee,  Okla.;  OREGON — ^enaughf 
Machinery  Co.,  112  S.E.  Belmont  St.,  Portland  14,  Ore.;  UTAH— Cate  Equipment  Com 
peny,  49  E.  9th  So.,  Salt  Lake  City,  Utah;  WASHINGTON — Feenaughty  Machinery  Co. 
'Vto:  1028  8th  Ave.,  So.,  Seattle  2,  Wash,  and  Feenaughty  Machinery  Co.,  715  N.  Division  St. 

Vb  Spokane,  Wash.;  WYOMING— Wortham  Machinery  Co.,  517  W.  17th  St.,  Cheyenne,  Wyo 
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Cgf-owoy  vi«w  o» 
Spherolit*  showing 
scienfifleolly  dosignod 
fluted  rofloctor,  which 
put*  oil  the  light  to 


OU  can  get  the  kind  of  light  you  want,  where  you  want 
*  it,  with  L-M  Spherolite.  From  a  concealed  source,'' the 
Spherolite  distributes  the  light  over  a  wide  area,  producing 
maximum  visibility  with  a  minimum  of  glare. 


Spherolite  has  many  desirable  features  that  make  it  prac¬ 


tical  and  economical — a  sound  investment  for  every  outdoor 


lighting  job.  Its  permanence,  adaptability,  interchange- 


ability,  tight  seals  against  moisture  and  dirt,  and  resulting 


low  maintenance  make  Spherolite  exceptionally  economical. 


Line  Material  is  one  of  the  oldest  and  largest  manufacturers  , 
of  street  lighting  equipment — with  a  complete  line  of  stand¬ 
ards,  brackets,  luminaires,  transformers,  control  and  protec-  [ 
tive  equipment.  Its  field  engineers  are  experienced ;  the  wide 
variety  of  L-M  equipment  enables  them  to  give  you  sound  | 
advice  and  valuable  help  in  selecting  the  proper  equipment  | 
for  your  lighting  problem. 

Don’t  fail  to  discuss  your  plans  with  one  of  these  capable 
counselors.  Call  or  write  the  nearest  L-M  office,  or  Line 
Material  Company,  Milwaukee  1,  Wisconsin. 


STREET  LIGHTING  EQUIPMENT 

L~M  DISTHIBUTtON  EQUIPMENT  INCLUDES:  Oittribufion  Transformers  •  Fuse  Cutouts  and  Fuse  Links  *  Lightning  Arresters 
Oil  Switches  •  ^ole  Line  Hard  wore  'line  Construction  Speciolties  'Underground  Equipment*  Fibre  Conduit  •  Street  lighting  Equipment 
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ITMore  and  More  He  Relies  on 
L-M  Pole  Line  Hardware  ,  : 


Preference  for  L-M  Pole  Line  Hardware  has  been  increasing 
rapidly  for  many  years,  as  indicated  graphically  by  the  grow¬ 
ing  size  of  the  L-M  lineman. 


This  is  due  to  the  fact  that  L-M  Pole 
Line  Hardware  is  designed  for  practical, 
long  life  service  in  the  field  ...  is  con¬ 
veniently  packed  for  handling  .  .  .  just 
the  kind  of  equipment  that  linemen 
have  grown  to  rely  on. 


This  record  of  quality  and  service 
has  made  L-M  one  of  the  largest 
suppliers  of  the  Electrical  Utility 
Industry  for  over  30  years. 


For  full  information 
write  to  Line  Material 
Company,  Milwaukee, 
Wisconsin. 


POLE  LINE  HARDWARE 

L^M  DISTRIBUTION  EQUIPMENT  INCLUDES:  Distribution  Transformers  •  FuS'  Cutuut^  and  Fuse  Links  •  Lirhtniro  Arr  s.  rs 
Oil  Si^itches  •  Pole  Line  Hardware  •  lir^e  Construction  Specialties  •  Und''rqro und  Equiom-^.-st  •  t  ihm  Cenduit  •  Str»><  t  Liqhtir  j  Cq  .ir.*  ^  it 
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Reel  Roller 

A  roller  for  (lispensinf;  material  wounj 
on  a  reel  lias  been  announced  by  the  M  B 
Austin  (^o.  This  reel  roller  has  a  ramp  for 
loadinjx,  five  adjustable  slots  to  accommo¬ 
date  var>  in}i  reel  diameters.  One  roller  njl| 
take  any  si/e  up  to  30  in.  wide;  for 
larger  reels,  two  rollers  can  be  mounted  end 
to  end.  Kacb  roller  has  a  maximum  ca¬ 
pacity  of  4.000  lb.,  over  all  dimensions  are 
4  in.  hiph  x  33%  in.  wide  x  26’4  in.  deep' 
weight  7.5  11).  The  steel  frame  is  painted 
bright  orange  to  make  it  readily  visihle  on 
the  floor  ami  to  help  eliminate  accidents 
Available  on  priority  rating  of  AK-i  „j 
better. 


XtOtO* 


FEDERAL  ELECTRIC  PRODUCTS  COMPANY,  INC. 

EXECUTIVE  OFFICES:  50  PARIS  ST.,  NEWARK  5,  N.  J.  •  PLANTS:  Hartford,  Conn.,  Newark,  N.  J. 

Manufacturers  of  Motor  Controls,  Sofety  Switches,  Circuit  Breakers,  Service  Equipment,  Ponelboords 


A-C  Test  Set  (410) 

General  Klectric  is  making  a  portable  a<  I 
test  set  for  115-  or  230-volt.  60-cycle  opera  | 
tion  and  ca|>able  of  supplying  test  voltages 
from  0  to  15, (KH)  volts.  This  test  set  is 
mounted  on  a  three-wheeled  truck  and  is  ^ 
.36  in.  high.  49  in.  long  and  .30  in.  wide. 

riie  equipment  consists  of  a  step-up  trans¬ 
former,  built-in  electric  timing  clock,  double¬ 
scale  switchboard  type  voltmeter,  voltmeter 
scale  selector  switch  anil  air  circuit  breaker 
with  instantaneous  overload  trip.  A  IS-ft, 
supply  cord  and  plug  and  two  15-ft.  shielded 
high-voltage  leads  with  insulated  test  han¬ 
dles  are  included. 


Resistor  (411)] 

rerhtmann  li<ilu>tries  Inc.  has  developed 
a  bank  type  resistor,  which  it  states  can  be 
built  with  from  2  to  24  in  a  bank.  Dimen 
sions  for  the  six-frame  resistor  are;  Frame 
length.  2.3  in.;  width,  IPs  in.;  depth.  I'i 
in.  For  banks  of  more  or  less  than  six  re¬ 
sistors.  add  or  deduct  three  inches  frnm 
length  of  frame  for  each  unit  added  or  omit 
te-d.  Gores,  element.*,  straps  and  bindinf 
posts  may  be  purcbased  separately,  accord¬ 
ing  to  tbe  manufacturer,  who  states  that,  in 
event  of  burnout  of  the  element,  a  new  ele¬ 
ment  may  be  wound  around  tbe  core  in  a 
short  time. 


F  Luminaire 


Falwin  F.  (iiith  Co.  is  making  a  fluorescen!  |j 
luminaire,  which  combines  lamp  shieldiiif| 
and  glass  diffusion.  Down  lighting  isthrougblj 
eggcrate  louvres  and  diffused  side  lighting  j 
through  glass  panels.  Called  the  eggcrate  - 
Aristotle,  this  fixture  has  panelled  and  die  i 
cut  ends;  glass  panels  and  eggcrates  an  j 
separately  removed  for  maintenance.  Foi  j 
four  40-watt  F  lamps,  the  unit  is  available  ■ 
for  individual  or  continuous  installation  anGj 
can  be  suspended  from  ceiling  or  mounted^ 
flush.  I 

Steel  Fixture 

.\.  L.  Smith  Iron  Co.  has  announced  ij 
new  all-steel  louvered  lighting  fixture.  ThG 
fixture  has  steel  hinged  eggcrate  louvefij 
made  in  two  sections;  wiring  runs  along  i| 
steel  channel.  ! 


There  are  G-E  conduits  and  wiring 
devices  for  every  purpose:  G-E  white 
zinc-coated  rigid  conduit,  G-E  black 
enamelled  rigid  conduit,  EMT,  flexi¬ 
ble  conduit,  Fiberduct  and  numerous 
wiring  devices  including  switches, 
outlets,  lampholders,  interchangeable 
devices,  fuses,  etc. 


G-E  CONDUITS 
AND 

WIRING  DEVICES 


BREAK  THE  BOTTLENECK  OF  RESTRICTIVE  CAPACITY 
J.  A.  Hill,  domestic  utilization  engineer, 
Pacific  Gas  and  Electric  Co.,  San  Francisco, 
Calif,  says,  “Adequate  wiring  is  a  must  for  all 
post  war  homes.  Unless  this  electrical  industry 
succeeds  in  breaking  the  bottle  neck  of  re- 
I  strictive  capacity  our 

post  war  customers  will 
^  *  “•  «<v  *0  »»•  “OMiS  never  realize  the  bene- 
liTWIffi  fits  of  “Electriliving”. 


BUILDING  WIRE 

SMALL  DIAMETER— THERMO-PLASTIC  INSULATED 


Both  new  wiring  and  rewiring  can  be  done  more  easily  with 
Flamenol  Building  Wire.  Its  small  diameter,  comparative  light 
weight  and  smooth,  glossy  finish  make  it  easy  to  handle  and  to 
pull  in  conduits.  Stripping  may  be  done  quickly;  there  is  no 
overall  braid  on  the  wire.  Moreover,  Flamenol  wire’s  small 
diameter  enables  more  copper  to  be  placed  in  conduits.  This  is 
particularly  helpful  for  rewiring  jobs. 

Flamenol  Building  Wire  is  available  in  two  types  in  sizes  14 
to  2,000,000  CM:  Type  SN  for  general  purpose  wiring;  Type 
SNW  for  wiring  in  conduit  in  wet  locations  wherever  lead 
covered  wire  can  be  used.  The  insulation  of  both  types  has  long 
life,  is  high  in  dielectric  and  mechanical  strength  and  is  resist¬ 
ant  to  oils,  acids  and  alkalies.  Type  SNW  insulation  also  has  a 
low  moisture  absorption  rate. 

FOR  FURTHER  INFORMATION  on  Flamenol  Building  Wire  or  G-E 
Conduits  or  Wiring  Devices,  see  the  nearest  G-E  Merchandise 
Distributor  or  write  to  Section  ('DW453-18,  Appliance  and 
Merchandise  Dept.,  General  Electric  Co.,  Bridgeport,  Conn. 

♦Reg.  u.s.  Pit  oir. 

BUY  WAR  BONDS  AND  HOLD  THEM 


TYPE  SN  TYPE  SNW 
FOR  FOR 

GENERAL  WIRING 

PURPOSE  IN  WET 
WIRING  LOCATIONS 


GENERAL  m)  ELECTRIC 


Hear  the  G-E  radio  profjrams:  "The  G-E  All-Girl  Orchertra”  Sunday  10  P.M.  EWT,  NBC:  "The  World  Today”  news, 
Monday  through  Friday  6:45  P.M,  EWT,  CBS;  "The  G-E  House  Party”  Monday  through  Friday  4:00  P.M.  EWT,  CBS. 


SERVING 

INDUSTRIAL  WEST 


Electrical  West — Vol, 


Drop  Forged  Clamps 

Designed  for  dead-ending  the  lighter  duty  transmis¬ 
sion  and  distribution  lines  —  hundreds  of  thousands 
of  these  familiar  and  accepted  snubbing  type  clamps 
are  in  use  in  all  parts  of  this  and  other  countries  —  and 
for  good  reasons . . . 

•  Forged  steel  gives  a  light-weight  clamp  of  adequate 
strength. 

•  A  short  connection  length  protects  the  conductor 
against  vibration  effect. 

•  Ample  radius  of  snub,  smooth  cable  seat  and  long 
clamping  keeper  prevent  damage  to  the  conductor. 

•  Side  opening  type  is  easy  to  install  and  work  with 
hot  line  tools. 

•  Reversible  two-groove  keepers  accommodates  a 
wide  range  of  conductor  sizes. 

•  For  full  detail,  write  —  Engr.  Dept.  C.F.  Div. 


7548 


2104 


l\o. 


21048 


NO 


Drop  Forged  Hi-Line  Hardware 


THE  BREWER-TITCHENER  CORPORATION 

CORTLAND,  NEW  YORK 


txtrri 


mimw 


Electrical  West — Vol.  94,  , 


/  /  /  )^  CHECK  Atilt 


Every  listed  eharaeteristie  of  a  Locke  Suspension  insulator  iin^aiis  soiiietliiiig  to  yon,  in  longer  sen. 
ice  life,  lower  iiiaiiiteiiaiice  and  reduced  construction  costs.  And  these  characteristics  remain  at 
the  same  high  levels  throughout  the  life  of  the  insulator. 
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Ithe  characteristics 
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These  are  the  characteristics  that  determine  the  service  you  get  from  the 
insulators  you  buy.  In  the  Locke  plant  exact  controls  are  operating 
continuously  24  hours  a  day  to  properly  maintain  all  these  characteris¬ 
tics.  Hoiv  effective  this  control  is  can  be  gathered  from  the  fact  that  no 
failures  of  Locke  Suspension  insulators  due  to  other  than  outside  influ¬ 
ences  are  on  record. 


WIREMOLD 

RACEWAYS 

Ten  basic  surface 
melal  raceway  wir* 
ing  systems  .  .  .  each 
complete  with  its 
own  series  of  fittings 
.  .  .  inter>connectable 
one  with  another  .  .  . 
providing  the  ideal 
method  of  wiring 
new  structures  and 
rewiring  buildings. 


Electrical  West 


F  Fixture 

Followiii{:  n-laxation  of  restrictions 
manufacture,  the  Wakefield  Brass  ( 
Grenadier  luminaire  is  available  again 
cording  to  recent  announcement  by  the  '( 
pany.  The  design  is  essentially  the  sann 
the  prewar  model  except  for  small  const 
tion  changes  to  permit  assembly  of  cont 
ous  units  from  stock  parts  rather  than 
special  order. 

The  unit  is  a  two-lamp.  lO-watt  fix 
with  reflector  seition  measuring  2% 


Translucent  plastic  side  panels  prevent  di¬ 
rect  view  of  lamps  from  the  side  and  the 
bottom  of  the  reflector  is  equipped  with 
transverse  louvers  for  shielding  the  lamp  k 
from  the  end  view.  Kelamping  is  done  from  f 
the  top  of  the  reflector  without  dissassem- 
bling  the  unit. 

The  unit  may  he  secured  as  a  close  mount¬ 
ed  ceiling  fixture  or  for  lower  mounting.  1 
Light  distribution  is  approximately  -1-1%  up¬ 
ward  and  45%  downward,  with  over  all  effi¬ 
ciency  of  86%,  according  to  the  manufac¬ 
turer.  The  frame  is  steel  and  is  finished  in  j 
grey  enamel.  Reflecting  surfaces  are  white 
enamel  and  face  downward. 


In  factories,  hospitals, 
offices,  warehouses, 
public  buildings, 
stores,  hotels,  schools, 
farm  buildings  and 
airport  structures  .  .  . 
where  wiring  for  light, 
power  or  communica¬ 
tions  is  installed  ON 
THE  SURFACE  for 
convenience  and  safety . 


Industrial  Unit  (415) 

Curtis  Lighting  Inc.  has  announced  a  new 
industrial  fluorescent  unit  which,  it  states, 
also  can  he  used  as  an  exposed  trofler  in 
certain  factory  office  and  drafting  room  in¬ 
stallations.  Construction  is  said  to  be  simi¬ 
lar  to  the  company’s  No.  1626  C  series  ex¬ 
cept  that  the  reflector  is  narrower  and 
dt  eper  and  is  finished  white  insi<le  and  out. 
The  unit  is  available  with  or  without  louvers 
and  for  two  and  three  40-watt  lamps.  Lou¬ 
vers  provide  25“  crosswise  and  15°  length¬ 
wise  shielding.  Dimensions  are  48  in.  long. 
11%  in.  wide.  in.  high  to  top  of  ballast. 
Units  are  wired  for  110-125  volts  a-c  hut  can 
he  furnished  for  220-250  volts  on  request. 


Magnetic  Comparator  (416) 

General  Electric  has  redesigned  its  mag¬ 
netic  comparator  for  inspecting  ferrous  parts. 
The  redesigned  unit  has  a  grey  steel  case 
with  sloping  front  panel  on  which  are  lo¬ 
cated  the  indicating  instrument,  variable- 
voltage  transformer,  rheostats  and  switches. 
Graduated  dial  plates  on  the  sensitivity  and 
balance  control  rheostats  have  been  added 
and  a  light  now  indicates  when  the  power 
is  on.  Recejrtacles  for  making  connections 
to  the  test  fixtures  and  power  sources  are 
located  at  the  hack  of  the  case. 


No.  tOOO 

No.  5738A 


Diagram  shows  a  typical  simple  application  of  Wiremold 
Raceways  required  in  almost  every  case  where  lighting 
modernization  dictates  relocation  and  increase  in  the  num¬ 
ber  of  outlets.  Quickly  installed,  unobtrusive  Wiremold 
Raceways  eliminate  all  necessity  of  channeling  plaster 
walls  or  ceilings  or  ripping  out  old  wiring.  Know  your 
Wiremold  and  you  know  the  answers  to  all  problems  ofj 
this  kind.  Write  us  direct  for  Catalog  and  Wiring  Guide; 
No.  16A. 


Tester  (417) 

Associated  Research.  Inc.  is  making  a 
crankless  insulation  resistance  tester.  Model 
2.58  \  ihrotest.  This  instrument  is  a  spotlight 
galvanometer  having  a  100-mm.  scale  cali¬ 
brated  0-20.(MM)  megohms  direct  reading  at 
a  potential  of  500  volts  d-c  self  contained. 
Power  is  from  two  No.  6  dry  cells  mounted 
in  the  back  of  the  instrument.  A  guard  cir¬ 
cuit  is  included  for  high  ranges,  the  an¬ 
nouncement  states.  Dimensions  are  16x11* 
9  in.;  weight  24 ’g  Ib. 


ILECTRICAL 
MAINTENANCE  MEN 

VC'iremold  Engineering 
Data  Sheets  and  other 
literature  are  designed 
to  help  you  solve  wir¬ 
ing  problems.  If  you 
are  not  receiving  this 
literature,  send  us  your 
name  TODAY. 


THE  WIREMOLD  COMPANY,  HARTFORD  10,  CONN' 
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Waterproof  grease  prevents  clogging 
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WILL  not  MELT  I N  COLO  FLOWS  EASILY  THROUGH 

OR  WIUNS  WATER  AND  GREASE  GUNS  AT  ALL 

creep  IKTO  COOLING  SYSTEM  TEMPERATURES 


Where  truck  and  other  engines  are  equipped  with 
grease-lubricated  water  pumps  in  which  cooling 
water  comes  in  contact  with  grease,  RPM  Water  Pump 
Grease  is  recommended. 

RPM  Water  Pump  Grease  is  especially  compounded  to 
make  it  waterproof.  Neither  hot  nor  cold  water  will 
change  its  characteristics.  Because  it  has  an  ex¬ 
tremely  high  melting  point,  high  engine  temper¬ 
atures  and  boiling  water  will  not  cause  it  to  melt 
and  creep  into  the  cooling  system.  Thus,  the  forma¬ 
tion  of  grease  scum  on  water,  which  tends  to  clog 
radiator  tubes  and  other  passages,  is  prevented. 

Highly  resistant  to  change  in  structure,  RPM 
Water  Pump  Grease  sticks  tight  on  whirling  pump 
shafts.  This  not  only  prevents  waste,  but  assures 
lubrication  of  pumps  over  extended  periods.  It 
forms  a  waterproof  seal  in  glands,  preventing  leaks, 
keeps  a  protective  film  on  bearings,  and  pumps 
freely  through  grease  guns  in  all  seasons. 


Oil  reduces  boiler  trouble 


Because  it  will  separate  rapidly  from  water,  Calol 
Cylinder  Oil-135  FX  is  specially  recommended  for  use 
in  steam  cylinders  of  engines  in  condensing  steam 
plants,  heating  plants,  distilled  water  ice  plants 
and  marine  engines  where  the  condensate  is  returned 
to  the  boiler .  This  oil  is  adaptable  for  steam  pres¬ 
sures  up  to  160  pounds  gauge  and  temperatures  not 
exceeding  375°  F. 

Calol  Cylinder  Oil -135  FX  is  lightly  compounded, 
well  filtered,  and  of  medium  viscosity.  It  is  one 
of  a  large  group  of  steam  cylinder  and  valve  oils 
manufactured  by  Standard  of  California.  In  this 
group  there  is  an  oil  to  meet  individual  operating 
conditions  in  every  plant — temperatures  from  240° 
F.  to  800°  F.  and  pressures  as  high  as  650  pounds. 

A  handy  booklet  containing  information  about  each 
oil,  "Vital  Protection  For  Industrial  and  Marine 
Equipment"  is  available,  free.  Write  Standard  of 
California,  225  Bush  Street,  San  Francisco,  20. 


FORMS  EMULSION 
WHICH  AOHBiESlO 
BEARING  SURFACES, 
RESISTS  THE 
WASHING  ACTION 
OF  MOISTURE 


RAROiySERARATES 
FROM  CONDENSATE 


Standard  Fuel  and  Lubricant  Engineers  are  always  at  your  service.  They'll  gladly  give  you  expert  help  —  make  your  mainte¬ 
nance  job  easier.  Call  your  Standard  Representative  or  write  Standard  of  California,  225  Bush  St.,  San  Francisco  20,  California. 


STANDARD  OF  CALIFORNIA 


ir- 
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"STERLING 


Honor  this  emblem! 

1/  And  honor  the  man  who 
wears  it  in  his  lapel.  It’s 
the  symbol  of  honorable  discharge  from 
our  armed  forces. 

This  button  testifies  that  its  wearer 
"knows  there’s  a  war  on’’ — he  was  in  it! 
He  left  his  family  and  friends,  his  busi¬ 
ness  and  his  comfortable  living  habits, 
and  went  out  to  do  a  dirty,  unpleasant 
job— for  you.  Patiently,  he  sweated  out 
months  of  tedious  training  .  .  .  submitted 
to  a  rigid  discipline  that  comes  hard  to 
an  independent  American  youngster  .  .  . 
probably  placed  his  very  life  in  the  hands 
of  Providence  ...  so  you  and  I  and  the 
fellow  across  the  street  wouldn’t  have 


to  Heil  that  Heel! 


Now  Making  for  Victory:  X-RAY  PARTS  •  GAS  PROOF  COVERS 
ROCKET  PROPULSION  UNITS  •  DUMMY  FUZES  •  PRACTICE  CARTRIDGES 


Now  he’s  back  .  .  .  more  than  a  million 
of  him.  And  the  only  way  you  can  spot 
him  is  by  that  little  gold  button  in  his 
lapel.  Uncle  Sam  put  it  there  ...  a  sort  of 
visible  "Well  done!’’ 

Watch  for  the  Honorable  Discharge  Em¬ 
blem.  And  when  you  see  one,  give  at 
least  a  mental  salute  to  its  wearer— a 
fellow  who  was  ready,  if  it  had  to  be  that 
way,  to  die  for  you  and  me. 


As  with  our  entire  production  facilities 
—now  with  our  advertising — Railley's 
energies  are  single-mindedly  devoted 
to  America's  war  effort. 


CORPORATION  CLEVELANDrOHIO 
ORIGINATORS  OF  THE  /  ^\ 

PIN-IT-UP  LAMP  L~-\ 


LANDERS,  FRARY  &  CLARK  •  NEW  BRITAIN,  CONN. 

Universal  Electrical  Appliances  distributed  in  Canada  exclusively  by  Northern  Electric  Company,  Ltd 
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UNIVERSAI 


PRODUCTION 
ADVANCEMENT 


Ask  your  nearest  Universal  distribu¬ 
tor  for  a  presentation  of  Universal’s 
"Forward  March  to  Market.”  Call  him 
today  for  full  franchise  information. 


•  In  addition  to  the  million 
dollars  being  expended  for  re¬ 
design,  over  three  million  dol¬ 
lars  is  being  spent  to  insure  the 
production  of  even  better  Uni¬ 
versal  post-war  appliances  and 
housewares.  New  production 
techniques  are  being  intro¬ 
duced  .  . .  new  systems  to  speed 
processing  at  lower  costs  are 
being  installed  .  .  .  finer  preci¬ 
sion  methods  employed  and 
"quality  control"  improved. 
The  entire  flow  of  materials 
"from  metal  to  merchandise" 
is  coming  in  for  improvement 
all  along  the  line. 


What  it  Means  to  YOU! 


•  Every  distributor  and  dealer  should  attach  powerful  sales 
significance  to  the  expenditure  of  three  million  dollars  for  pro¬ 
duction  advancement. 

•  "Quality  Control”  from  metal  to  merchandise  is  one  key  to 
Universal  post-war  appliance  leadership.  It  gives  assurance  that 
servicing  will  be  reduced  to  a  minimum,  and  points  the  way  to 
new  heights  in  utility  and  perfection.  The  combination  of  these 
factors  will  mean  greater  salability— greater  dealer  and  customer 
satisfaction  — </  greater  value  jor  the  Universal  jranchise  in  your 
community. 

No.  2  in  Universal's  "Forward  March  to  Market"  Series.  fNo.  I  in  the 
series  "SI  .()()(),()<)()  Worth  of  Sew  Design"  appeared  in  January.  In  May  is¬ 
sues,  took  for  So.  3  in  this  series  "42  .Million  Customers  Worth  of  Good  Will" ) 


UNIVERSAL 
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TTorlciTZ  utilities  are  taking  a 

fresh  look  at  the  oil  circuit 
breakers  which  protect  their  equipment  and 
service  continuity.  Rapid  system  growth, 
wartime  buying  restriaions,  important  de¬ 
velopments  in  circuit  breaker  design  — 
these  are  some  timely  reasons  why.  Thus 
Allis-Chalmers  now  offers  the  following 
check  list  to  utilities  as  a  partial  guide  to 
circuit  breaker  replacement  when  buying 
again  becomes  possible. 


outdoor  oil  circuit  breakers,  69  kv  and  below.  Alli^  qH 
Chalmers  also  meets  the  new  5-^cle  NEMA  Standard  arc 
for  circuit  breakers  of  115  kv  rating  and  above. 


Are  you  getting  a  satisfactory  number  of 
1  ▼  I  oil  circuit  breaker  operations  between  main< 
tenance  periods? 


Do  you  want  to  get  increased  breaker  ca¬ 
pacity  without  installing  new  breakers? 


Sludging  of  oil  and  burning  of  contacts  can  aeate  1 
such  a  maintenance  burden  that  old-type  circuit  breakers 
become  uneconomical  to  operate.  : 

Allis-Chalmers’  field  and  laboratory  tests  prove  that  I 
Ruptors  will  enable  breakers  to  handle  many  more  cir- 1 
cuit  interruptions  before  requiring  inspection  and  renewal  I 
of  oil  or  contacts.  This  is  a  result  of  limited  release 
of  arc  energy,  since  the  Ruptor  device  greatly  lessens  j 
the  amount  of  oil  exposed  to  the  arc. 


Perhaps  your  present  breaker  interrupting  capacity  is 
inadequate  to  handle  the  higher  short  circuits  and  voltage 


inadequate  to  handle  the  higher  short  circuits  and  voltage 
surges  imposed  by  system  growth . .  .yet,  major  changes  in 
station  layout  to  accommodate  additional  breakers  might 
not  be  practicable  just  now.  If  this  is  your  problem, 
Allis-Chalmers’  answer  is  to  modernize  —  to  replace 
plain-break  contacts  of  existing  oil  circuit  breakers  with 
nwdern  Ruptors  (or  to  replace  present  Ruptors  with 
larger  ones). 

The  Ruptor  is  an  Allis-Chalmers  arc-enclosing  device 
which  limits  arc  energy,  keeps  tank  pressures  low, 
quenches  arcs  lightning-fast , . .  both  reduces  maintenance 
costs  and  gives  added  capacity. 

Note:  All  Allis-Chalmers  oil  circuit  breakers  above 
50,000  kva  rating  are  Ruptor-equipped. 


Have  service  interruptions  been  traced  to 
lw  I  mechanical  difficulties  in  present  circuit 
breakers?  Faulty  adjustment? 


Allis-Chalmers’  "permanent  adjustment’’  —  assured 
by  rigidity  in  stationary  parts  and  the  generous  cross- 
sections  of  moving  parts  —  is  your  guarantee  of  <^^ 
pendable  breaker  performance,  with  adjustment  main¬ 
tained  under  all  operating  conditions.  Stop  nuts  and 
other  reliable  locking  means  are  used  throughout  thej 
breaker  structure.  i 


0Does  arcing  cause  excessive  maintenanc* 
on  contacts  of  present  breakers? 


j  /I  Do  your  breakers  meet  present  NEMA  stand- 
I  ▼  I  ards  for  interrupting  time? 


Allis-Chalmers  makes  a  complete  line  of  quick-clearing 
8-cycle  circuit  breakers,  meeting  the  NEMA  Standard  for 


All  moving  and  stationary  contacts  on  Allis-Chalmers’ 
complete  line  of  oil  circuit  breakers  are  of  special  arc- 
resisting  alloys,  and  main  contacts  are  liberally  silver¬ 
surfaced,  giving  much  longer  service-life  than  olda 
type  contacts.  And  remember  that  most  Allis-Chalmers 


If  1. 


0-20  —  600-1200- 
2000  amp,  5  kv, 
50,000  kva. 


O  Line  — -  7.5  to 
46  kv,  50,000  to 
250,000  kva. 


AILIS#CHAIJilERS  makes 
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HOW  ADEOUATE  IS  YOUR  SYSTEM  PROTECTION 
TODAY?  HERE  ARE  MAIN  OIL  CIRCUIT 
breaker  factors  to  be  CONSIDERED  NOW 


-^5*  oil  breakers  are  Ruptor-equipped  —  slashing  time  the 
indard  exists  between  circuit  breaker  contacts. 


ryj  Have  you  considered  the  advantages  of 
I V  I  complete  circuit  breaker  weatherproofing? 

Recognizing  the  importance  of  weatherproofing  for 
breaker  safety,  Allis-Chalmers  has  designed  the  FZO-130 
outdoor  oil  circuit  breaker. 

The  new  breaker  has  compact,  smooth,  all-welded 
steel  top . . .  giving  maximum  protection  against  wind- 
driven  sand,  snow,  sleet  and  water ...  no  crevices  to 
collect  water  and  dirt.  All  external  conduits  have  been 
eliminated.  Bushing  transformer  wiring  is  run  in  isolated 
ducts  incorporated  in  the  top  frame. 


Do  your  circuit  breakers  meet  present  NEMA 
IV  I  and  AIEE  Insulation  Standards? 

The  dielectric  strength  of  Allis-Chalmers  circuit  break¬ 
ers  is  always  equal  to  or  exceeding  the  latest  NEMA  and 
AIEE  Standards.  All  bushings  have  the  capacity  to 
withstand  mechanical  impacts,  as  well  as  stresses  due 
to  high  inrush  currents. 


0Have  you  considered  ultra-rapid  breaker  re¬ 
closing  for  service  continuity  on  high  voltage 
overhead  lines? 

Momentary  surges  on  transmission  lines  —  due  to 
lightning  or  switching  —  need  not  mean  breaks  in  sys¬ 
tem  continuity.  With  ultra-rapid  reclosing  of  breakers, 
such  faults  can  be  cleared  from  the  line  within  20 
cycles,  without  disturbing  the  timing  of  synchronous 
machinery. 

Ultra-rapid  pneumatic  operators  —  available  in  Allis- 
Chalmers  outdoor  oil  circuit  breakers  rated  15  kv  and 
higher,  500.000  kva  and  above  —  are  simple  in  opera¬ 


tion,  compact,  economical.  Allis-Chalmers  also  offers 
high  speed  reclosing  with  a-c  and  d-c  solenoid  operators. 

I  A  Is  a  d-c  supply  readily  available  for  sole- 
IV  I  noid  operation  of  high  speed  breakers? 

If  not,  and  if  you  w’ant  to  avoid  the  use  of  rectifiers, 
for  conversion  from  an  a-c  power  source,  Allis-Chalmers 
recommends  a  pneumatic  operator. 

Using  the  automatically  maintained,  pre-stored  energy 
of  compressed  air  to  close  the  breaker,  pneumatic  oper¬ 
ators  give  the  quick  reversal  of  moving  parts  required 
during  reclosure . . .  provide  maximum  closing  speed 
throughout  the  stroke. 

I  A  Could  you  profit  by  engineering  assistance 
IV  I  in  applying  new  oil  circuit  breakers  to 
changed  system  conditions? 

In  addition  to  the  actual  equipment  you  buy,  Allis- 
Chalmers  offers  engineering  cooperation,  backed  by  40 
years  of  experience  in  the  design  and  manufacture  of 
protective  equipment  for  the  electrical  industry. 

For  more  detailed  information  on  the  complete  A-C 
line  of  oil  circuit  breakers,  call  our  nearby  district  office. 
Allis-Chalmers,  Milwaukee  1,  Wisconsin, 


CHECK  THESE  NEW 

Allis-Chalmers  Breaker  Features^ 

^  Ruptors  for  5-cycle  [7]  Modern  high- 
opening  of  larger  speed  solenoid  oper- 
outdoor  breakers.  ators. 

Pneumatic  oper-  All-welded  “Uni- 
ators,  for  ultra-rapid  top”  frame  on  stream- 
(20-cycle)  reclosing.  lined  breakers. 


DZ  Line  —  Up  to 
2000  amp.  15  kv; 
100,000-500,000  kva. 


|i9 


0  Full  Line  of  Circuit  Breakers 
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BUY  U.  S.  WAR  BONDS  AND  HOLD  THEM! 


We're  going  to  wait  until  victory  is  a  fact  before  disclosing  the  Smoot- 
Holman  luminaires-of-the-future.  No  doubt  many  of  our  friends  and 
customers  would  like  to  see  us  start  producing  more  prewar  items . . . 
but  for  those  who  expect  the  end  of  the  war  to  bring  something  new 


April 


AIK'ii  H.  DuMont  l.almialoi iea  liave  an  I 
iioiincod  flian<:es  in  tin*  ’lypt?  208  15  oscilln-  ' 
^raph.  Iniprovctiionis  include  u^e  of  min-  f 
rial  oil  iinprcftualed.  Iiermetically  sealed  f 
paper  capacitors  and  iucrea'^ed  volia>;e  rat-  I 
iufis  for  certain  paper  capacitor^.  Tube  com-  1 
plenient  lias  lieen  clianfied  to  include  Army- 
iSavy  preferred  types.  A  fre(piency  ranpe 
adjustment  potentiometer  lia>  lieen  added. 
<'lian<i«‘-'  also  liave  lieen  made  for  "reater 
meclianical  riif’fiedtiess.  it  i^  state<i. 

1 

Power  Booster  (419) 

'I'alk-A-I’lione  Klectronic  I  alioratories liao*  v 
announced  an  impro\ed  III’ If)  power 
I . .  wliiidi  permits  a  rejiular  intercom¬ 

munication  system  to  liecoine  a  pazinir  sys¬ 
tem.  I'his  unit  is  ca|ialile  of  deliseriii"  a 
minimum  of  l.S  watts  “voice  ranoe”  power; 
if  oreater  jiower  levels  arc  necessary,  more 
than  one  liooster  may  lie  u-'ed.  Special  type 
sfieakers  also  are  availalile.  The  unit  is 
6x12x61',  in.:  oiieration  is  on  110  volts  a-r, 

fill  c\  ch 

i 

Combination  Lug  (420)  j 

().  Z.  Klectrical  Mfo.  (io.  has  d'-veloped  a  | 
condiinalion  connector  lu}:.  lype  XL.  which  | 
will  accommodate  more  than  one  size  of  | 
wire.  It  is  made  of  cast  co|ippr  alloy  and  is  j 
so  desicned  that  hi<>h  clamiiini:  iiressiire  | 
is  exerted  liy  the  pressure  jilate.  | 


and  different  we  have  a  few  surprises  filed  away  in  our  blue  print  cabinet,  j  insulation  Tester 


BUY  U.S.WAR  BONDS  AND  HOLD  THEM! 


Son 


Francisco 


Citios 


—  Branch 


OFFicot  in  Frincipal 


A  portalile  insulation  tester  recently  an¬ 
nounced  hy  (’.eneral  Klectrii-  (io.  can  be 
pliijified  into  a  115-volt,  60-cycle  outlet  and 
will  supply  variable  test  votaftes  from  0  to 
2..5(K)  volts.  The  set  has  a  capacity  of  750 
va.  and  will  take  one-minute  loads  of  1.500 
va.  without  injury,  the  manufacturer  states. 
It  consists  of  a  <lry  type  step-up  transformer, 
\arialile  aulotransformer.  indicatin;r  volt¬ 
meter.  air  circuit  breaker  and  control 
'W  itches.  W  eifiht  is  17  Ih.:  case  measures 
15  X  7-‘,  X  8',U  in. 


t! 


1 
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)ower 

renin- 


You  know  how  tough  it  is  to  hang 
onto  a  hammer  when  the  handle  gets  smooth  and 
slippery.  For  a  firm,  sure  grip,  just  wrap  a  few  turns 
of  Security  Friction  Tape  on  your  hammer.  Then  notice 
how  much  easier  it  is  on  your  hand — on  your  temper. 
You’ll  find,  too,  that  Security  Tape  packs  a  lot  of  safety 
on  many  other  jobs. 


P^So^-UseSemify 


SERVING  THROUGH  SCIENCE 


UNITED  STATES  RUBBER  COMPANY 


1230  SIXTH  AVENUE  •  ROCKEFELLER  CENTER  •  NEW  YORK  20,  N.  Y. 
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LOOK  FORWARD  TO  THIS, 


main  eus  400C  Awf»s  ^  ^  ^ 


TRANSftN  B^JOCO  AMP^ 


R.  I|t— : 


h 


*75 


Metal-encloi«d,  transfer-bus  compartments  (left)  and  FH 
cubicles  (right)  in  final  stages  of  construction.  These  equip¬ 
ments  contain  everything  necessary  for  proper  operation — 
require  only  metol-enclosed  bus-run  connections  to  related 
equipments  and  secondary  connections  to  the  metering- 
ond-control  center. 


This  sketch  and  the  circuit  diagram  show  o 
recent  Installation  of  complete  primary- 
switchgear  equipment  which  G.I.  built  for  o 
large  industrial. 

The  entire  installation  consists  of  standard 
repetitively  manufactured  equipments.  The 
units,  like  buiiding  blocks,  can  be  arranged 


to  suit  almost  any  floor  plan 


The  nearly  completed  station-type  switch- 
gear  is  shown  below  on  our  assembly  floor, 
where  we  duplicate  the  actual  installation 
fioor  plan  and  test  all  such  assemblies  to 
insure  proper  co-ordination.  The  complete 
equipment  is  designed  with  accent  on  accessi¬ 
bility  of  all  parts  for  easy  maintenance,  and 
must  be  right  both  electrically  and  mechan¬ 
ically  before  It  Is  shipped. 


.  i"  fh' 


4  April.  1945— Electrical  West 


41 


^nobles  your  most  udYanceif  thinking 

do  H  at  the  lowest  investment 


.IT; 


_ 


...for  a  station  or  even  a  whole  system 


PACKAGED 

SWITCHGEAR 


GENERAL 


ELECTRIC 


Metal-enclosed  cable- 


entrance  compartment 
with  three-phase  pot- 
head 


This  metal-enclosed  primary  switchgear,  for  cir¬ 
cuits  up  to  33  kv,  and  with  interrupting  ratings  up 
to  2,500,000  kva,  is  so  designed  that  it  can  be  factory- 
assembled  in  many  standard  combinations. 

Its  versatility  enables  you  to  meet  almost  any  circuit 
arrangement  and  functional  requirement  with  standard, 
repetitively  manufactured  equipment. 

The  same  versatility  permits  you  to  make  the  best 
possible  use  of  your  available  floor  space.  The  basic 
units  of  equipment  can  be  assembled  in  such  a  way, 
and  the  equipments  so  grouped  and  located,  that, 
usually,  major  reconstruction  or  an  addition  to  the 
building  is  not  necessary.  On  new  construction  many 
purchasers,  stimulated  by  the  variety  of  factory- 
assembled  combinations  available,  have  made  im¬ 
portant  savings  by  designing  the  building  to  fit  an 
ideal  arrangement  of  equipments. 

Complete,  standard  G-E  - 

switchgear  equipments  are 
available  for  the  high-voltage 
primary  circuits  and  the  low- 
voltage  auxiliary  circuits. 

Whether  you  are  planning 
new  construction  or  want  to 
modernize  an  installation,  ask 
your  G-E  representative  how 
standard  switchgear  equip¬ 
ments  can  help  you  to  provide 
better  circuit  protection,  reg¬ 
ulation,  relaying,  or  control. 

General  Electric  Company, 

Schenectady  5,  New  York. 


Matal-enclofed,  three- 
phase  but  runt 


Metal-encleted  feeder-reactor 
compartments 


■  IVIjVI  llrllllj  lOMPANY.  ixr 

342  MAIIINON  N¥.\V  YIMIK  17 


t.iffhiinff  AiU:ln0riiivs  Sincv  lUOii 

Httitiiilitiiii*  Co.,  I.lil.,  385  Yoii<je  Si.,  Ttiroiiltt,  Ciio- 


Cuvvrs  Evvry  Phase  of  Mu 
Street  l.ightiiig  Practice 

•  Planning  and  Procedure 

•  Spacing  and  Mounting 

•  Light  Distributions 

•  Typical  Layout  Practice 

•  Modernization  Plans 

•  Equipment  Recommendations 

•  Comparative  EfRciencies,  etc. 


From  Maine  to  California,  from  small  villages  to  great  cities,  plans  are 
being  formulated  for  Improved  Street  Lighting  .  .  .  Some  day,  perhaps 
soon,  these  blue-print  projects  will  have  to  be  put  Into  operation  .  .  . 
Here  In  one  comprehensive  authoritative  book  are  all  the  answers  as  to 
how  to  obtain  the  efficient,  economical  illumination  which  you  have  planned 
for  your  particular  locality.  It  has  been  acclaimed  as  the  "Code"  for 
postwar  Street  Lighting.  It  Is  splendidly  illustrated  and  includes  a  series 
of  actual  layouts  for  traffic  arteries,  business  and  residential  streets. 
Send  for  your  copy. 


Every  Civic  Authority  should  otcn  this  Hook 


today 


Kcseri'c 


I’arifir  ('.oa!«l  — R.  G.  Dummel,  San  Francises*;  F.  van  (uIIiihc.  Los  \nKeles 

Distrilnitors.  (General  F.I<H*lric  Supply  Lorp. 


2  With  all  foreign  matter  locked 
out,  the  bearings  are  as  safe  as  in  a 
bank  vault.  In  addition,  you  can  be 
sure  of  getting  peak  produaion  be¬ 
cause  Ballroll  enables  your  motor 
to  develop  its  maximum  horsepower. 


3  Ballroll  is  a  short-fibered  grease 
with  a  very  low  torque.  It  sheers 
easily  and  quickly,  permitting  the 
motor  shaft  to  turn  with  least  resist¬ 
ance.  This  elimination  of  drag  allows 
the  motor  to  develop  its  full  speed. 


1  Ballroll  is  a  bearing  grease  made 
especially  by  Union  Oil  Company  for 
lubricating  electric  motor  bearings. 
It  effectively  seals  bearings  against 
moisture,  dirt,  lint  and  dust. 


You  can  get  Ballroll  in  three  grades 
—extra  light,  light,  and  medium.  All 
three  will  keep  your  bearings  safe  from 
excessive  wear  at  peak  production. 


Order  a  supply  of  Ballroll  now  by  phon¬ 
ing  your  focal  Union  Oil  representative, 


4  The  development  of  Ballroll  is 
typical  of  the  care  and  research  with 
which  Union  Oil  Company— maker 
of  492  quality  petroleum  products— 
investigates  and  solves  the  lubrica¬ 
tion  problems  of  industry. 
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Fewer  f^erv  i4*e  Interruptions 
l^onger  Life  for  Lamps 
Lonj^er  Life  for  Ballasts 


They're  fully  automatic.  They  lock  out  and  reset  without  touch¬ 
ing  the  starter.  Just  remove  defective  lamp  and  insert  a  new 
one  after  turning  off  the  current.  Then  turn  on  the  current. 
The  lamp  lights  automatically. 


LOOK  FOR  THIS  STARTER 
IN  THE  RED  PLASTIC  CAN 


Dept.  EW-4 


Providence  5,  R. 


Volfmetef 


A  rectifier  type  voltmeter,  which  provides 
readings  in  decibels  and  volts,  has  been  de-  i 
veloped  by  the  Weston  Electrical  Instrument  I 
Corp.  This  portable  test  instrument,  Model  ■ 
695,  Type  II,  is  designed  for  power  level 
measurements  in  all  types  of  sound  equip^ 
ment  and  in  radio  receivers  and  for  a-c  volt 
age  measurements  from  2  to  200  volts  foil 
scale. 

The  tester  is  a  medium-speed  instrument, 
with  moderately  damped  movement,  and  has 
a  constant  impedance  of  20,000  ohms.  Eleven 
db  ranges  are  provided,  from  — 4  to  +36  at 
zero  on  the  db  scale;  and  seven  a-c  ranges 
from  2  to  200  volts  are  available.  A  sell- 
contained  condenser  is  provided  for  block¬ 
ing  d-c  component.  The  instrument  is  cali¬ 
brated  for  500-ohm  lines  with  a  zero  level 
of  6  milliwatts  or  1,732  volts.  A  chart  giving 
interpolation  values  on  lines  other  than  500 
ohms  is  supplied.  Dimensions  are  5V^  x  3^ 
X  3Vs  in. 


Control  (42311 

Photoswitch  has  a  device  for  automatic! 
control  of  pouring  operations  in  foundries,  * 
It  can  he  used  to  indicate  and  control  the 
density  of  gases  as  well  as  turbidity  iii 
liquids  and  can  distinguish  between  a  cleat 
liquid  and  air  above  it,  or  can  detect  an 
interface  between  two  liquids  differing 
slightly  in  transliicency.  This  control,  type 
AMC.  operates  from  a  supply  of  115  volts 
a-c.  60  cycles  and  incorporates  a  single 
pole  double-throw  relay  for  normally  opeci 
or  normally  closed  operation.  Relay  con? 
tacts  are  designed  to  handle  10  amp.  a-c  oil 
5  amp.  d-c.  f 


Redesigned  Fitting  (424) 

Redesign  of  its  No.  151 7AT  adapter  fit¬ 
ting  has  been  announced  by  the  WiremoU 
do.  Ears  have  been  provided  for  fastening 
the  fitting  to  the  wall  rather  than  to  tht 
floor,  eliminating  necessity  for  drilling  and 
plugging  concrete  or  composition  floors  foi 
screw  fastenings. 

Rural  Transformer  (425) 

Type  SRO  1-kva.  oil-filled  units  for  ruril 
service  have  been  added  to  the  Standard 
Transformer  Co.  line.  This  transformer  » 
designed  to  operate  on  a  grounded  neutnl 
system  at  voltage  ratings  of  7,200/12.4701 
or  7,620/13,200  Y. 


In  Thousands  of 
Factories 

IGlngi 

AUTOMATIC  STARTERS 

are  lighting 
the  lights  of 

Industry 
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At  first  glance  J  Copperweld  Wire  looks  like  solid  copper 

/ 1 i BUT  LETS  TAKE  A  LOOK  INSIDE 


. . .  Here,  hidden  from  view,  but  always  on  the  job,  is  a  high  strength 
alloy  steel  core.  This  gives  Copperweld  strengths  from  120,000  to 
180, (MX)  pounds  per  square  inch,  making  it  the  ideal  conductor  for 
long  spans  and  for  many  applications  where  high  strength,  con¬ 
ductivity  and  corrosion  resistance  are  required. 

Because  Copperweld  consists  of  a  thick  protective  layer  of  pure 
copper  molten  welded  to  an  alloy  steel  core,  this  wire  has  the  best 
electrical  conductance  of  any  high  strength  conductor  and  greater 
tensile  strength  than  any  wire  of  comparable  electrical  properties. 
So  when  you  need  top  performance  in  power  conductors,  wire, 
strand  and  ground  rods— specify  Copperweld. 


COPPERWELD  STEEL  COMPANY,  GLASSPORT,  PA 


Paafic  Coast  Representative:  C.  E.  INGALLS  •  RIALTO  building  •  SAN  FRANCISCO,  CALIFORNIA 


IRVINGTON  VARNISH  &  INSULATOR  COMPANY 

IRVINGTON  11,  NEW  JERSEY 

PLANTS  IN  IRVINGTON,  NEW  JERSEY  AND  HAMILTON,  ONTARIO 


CANADA 
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Increased  production  facilities 
make  possible  early  delivery  on 
additional  orders  for  the  follow¬ 
ing  insulations  —  which  continue 
to  be  essential  to  the  war  effort. 


VARNISHED  CAMBRIC  AND 
TAPE 

VARNISHED  FIBERGLAS 

ALTERNATES  FOR  VARNISHED 
SILK 

VARNISHED  PAPERS 
SLOT  INSULATIONS 
INSULATING  PUNCHINGS 
VARNISHED  TUBINGS  AND 
SATURATED  SLEEVINGS 

EXTRUDED  PLASTIC  TUBINGS 
WIRE  MARKERS 
FIBRON  PLASTIC  TAPES 
INSULATING  VARNISHES 


for  information,  write  Department  106 
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How  many  occupations  in  this  picture? 


Thrir  iMv  iM»  tiMk'i— no  hidden  faces.  Jn^t 
w'T  how  many  ordin.uy,  cvrr\*<tay  oc<'upa- 
(iun^  \uu  ran  lind.  C'^mnt  Vin  iMfort*  >011 
check  the  anwer  in  the  tiny  t>  jk  IkIow  • 

Whatexer  ilic  number,  it's  a  pretty  safe  !>ci 
that  ali  these  occupations->and  many  more 
—are  represented  among  the  folks  \>ho  own 
your  local  electric  light  and  pouer  company. 

Housewives  and  farmers  lead  the  stock* 
holder  lists  of  most  such  companies.  But  there 
arc  plenty  of  nurses  and  doctors,  teachers  and 
mechanics,  secretaries  and  salesmen,  too. 

•r*<  mrttt*»trkn  vmfkt  fo  fAoe  nrt  ii. 


There  are  several  million  of  these  dirrcl  own- 
i'iN*~'aiul  you  may  lx*  among  them. 

(Vriainly  >ou  are  included  among  the  tn- 
ditftt  emners,  if  you  have  a  savings  account 
or  lifs*  insurance  policy.  When  >*00  make  a 
deposit  or  pay  a  premium,  the  money  isn't 
juvi  stuffed  in  a  strong-box  and  left  there. 
It*s  put  to  work  earning  a  profit  for>ON~a 
profit  called  “interest/* 

Banks  and  insurance  companies  invest  your 
money  carefully.  They  put  a  large  proportion 
ol  it  into  electric  light  and  power  securities— 


because  these  companies  have  proved  their 
basic  soundness  o\*er  the  years  by  dependable 
service  and  good  business  management. 

So  the  electric  industry  is  probably  the 
most  widely  owned  industry  in  America. 
Almost  every  American  has  a  stake  in  it.  And 
what  helps  the  industry  helps  you. 


HiAt  NfisON  foor  m  rxr  riKr«ic  novt,"  with  tOMir  aimmusih  s  otCHisnA.  ivht  iunoat  AtritNOOM. 


How  to  get  fun  out  of  a  fact— and  vice  versa 


Thr  advrrtisrinent  shown  here 
lhrow8  now  lijihf  on  the  ohl  myth 
•hat  the  electric  business  helonps 
•o  Wall  Street. 

It's  a  |»ieture  puzzle,  hut  there's 
Mothinjr  puzzling  about  the  point  it 
makes — that  thr  real  otenrrshi p  of 
the  rlrrtrir  industry  pors  rifiht 
doum  into  Main  Street  .  .  .  to  you 
nnd  yon  and  you  ! 

This  ailvertisement  appears  in 


national  magazines  <liiring  April. 
It  is  part  of  a  public  information 
program,  now  in  its  fourth  year, 
which  has  aroused  wide  interest 
and  enlisted  more  and  more  busi¬ 
ness  •  managed  electric  companies. 

Similar  advertising  in  magazines, 
farm  publications  an<l  newspapers 
is  hacked  by  the  pow'crful  force  of 
radio — “The  Electric  Hour”  featur¬ 
ing  Nelson  Eddy  —  every  Sunday 


afternoon,  4:30,  E\S^  T,  over  CBS. 

Tune  in  this  program  regular!), 
read  the  advertisements  as  they  ap¬ 
pear,  and  tell  your  friends  about 
them.  fT  hat  helps  your  industry 
helps  you. 

167  ELECTRIC  LIGHT 
AND  POWER  COMPANIES 

SELf- SUPPORTING,  TAX- FAYING  BUSINESSES 

^  Vom^R  on  reegu^iH  from  thi$  mogasffi#. 


ChRom^lOX 


Steam  Plant  Planning  [42^j 

A  steam  power  plant  planning  quid*  kt| 
been  prepared  by  Westinqhouse  for  instilla¬ 
tions  from  10,000  to  60,000  Itw.  The  40-paqi 
publication  has  two  parts.  Part  I  illustrafu 
types  of  turbines  and  charts  turbine  s'nti 
and  speeds.  Part  2,  on  performance  dab 
covers  basic  operating  conditions,  includinq 
effect  of  deviation  in  pressures  and  tempera. 
tures  on  heat  rates;  regenerative  feed-watir 
heating;  recommended  condenser  sixes  and 
dimensions;  condenser  friction;  impeller,  pro¬ 
peller  and  axial  type  circulating  pumps;  con¬ 
densate  pumps. 


Resistance  Meter  (427) 

Bailey  Meter  Co.  has  a  new  bulletin  on  ih 
electronic  resistance  thermometer.  This  bMlIi- 
tin  gives  information  on  ranges,  power  supply 
required,  speed  of  response,  accuracy,  sensi¬ 
tivity,  installation,  standard  chart  ranges,  au¬ 
tomatic  control  application,  alarm  contach 
temperature  sensitive  elements  and  measurinq 
circuits. 


Germicidal  Lamps  (428) 

A  folder  on  germicidal  lamps  and  fixtures 
is  being  distributed  by  the  Edwin  F.  Guili 
Co.  Prepared  to  answer  frequently  asked 
questions  about  these  lights,  the  folder  tells 
what  they  do,  shows  fixtures  for  wall,  ceilinq 
and  floor  mounting  and  gives  layout  date 
and  instructions.  Illustrated. 


Ceramic  Insulation 

A  12-page  bulletin  on  mica  cera 
tion  has  been  prepared  by  Elect 
chanics  Inc.  Electronic  parts  are 
this  publication,  which  also  lists 
and  gives  application  data.  Tables 
list  electrical,  mechanical  and  phyi 
erties  on  various  grades. 


POSTWAR  COOKS  WILL  WANT  THE  BEST 

Chromalox  superiority  is  the  result  of 
twenty-five  years  continuous  research  and 
engineering  in  electric  heating  and  cooking. 

CHROMALOX  DESIGN  ^ 

FOR  BETTER  COOKING 


Data  on  incandescent  and  fluorescent  light¬ 
ing  equipment  manufactured  by  the  P.  W. 
Wakefield  Brass  Co.  is  contained  in  a  28- 
page  booklet  recently  released.  Equipment 
illustrated  and  described  is  for  office,  drsh- 
Ing  room,  school  a 


Cross  section  of  Inconel 
sheathed  tube  shows  how'  Chromalox  pro¬ 
vides  maximum  cooking  contact  surface, 

Famous  Chromalox  Tubulors  will  soon  again 
be  available.  Chromalox  Superspeed  and 
Heatflo — to  fit  any  range — ore  available  now. 


nd  store  lighting, 


Test  Instruments  (431) 

A  folder  describing  its  test  instruments  hes 
been  Issued  by  Weston  Electrical  Instrument 
Corp.  Included  are  testing  sets  for  servicint 
electronic  equipment,  testers  for  laboratory. 


7540  Thomas  ftlvd.,  Pittsburgh  S,  Pa, 


MonttOMcry  Bros.,  420  S.  San  Pedro  St.,  Los  Angeles, 
Calif.,  2333  N.W.Westover  St.,  Portland  10,  Oregon, 
61  Fremont  Street,  San  Francisco  5,  Calif.. 
911  Western  Ave.,  Seattle  4,  Wash.,- 
Th*  Peterson  Co.,  1W1  Blake  St., 
_  Denver  2,  Colorado 


Electronic  Heating  [A 

Electronic  heating  equipment  is  desci 
in  a  16-page  bulletin  published  by  Scie 
Electric.  Development  of  the  operation, 
basic  methods  of  applying  electronic 
and  applications  are  treated.  Illustrated. 
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Like  the  trained  traffic  cop,  Trumbull 
"AT”  circuit  breakers  automatically 
detect  the  threatened  traffic  block  on 
your  Electrical  highways  and  take  im- 


fram»  Circuit 


PLAINVILLE,  CONNECTICUT 


OTHER  FACTORIES  AT  NORWOOD  (CINN.)  O. 
SEAHLE  —  SAN  FRANCISCO  —  LOS  ANGELES 


-  IN  PANELBOARDS  - 

5  - -1 

fpss^~l 

i- 

A 

. 

-m 

“AT'  Circuit  Breaker  heavy  duty  distribu¬ 
tion  panelboards  tor  light  and  power. 

Also  "NAB"  lighting  Panelboards. 

Typical  Circuit  Breaker 

Switchboard  containing 
"AT"  breaker  units. 

4- ■  '  • 
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G-E  250-WATT 
FM  station  combination 


General  Electric  Presents 


the  250-Watt  FM  Station  Combination 


FOR  RADIO  SUPERVISION  OF  SYSTEM  MAINTENANCE 

•  provides  maximum  2-way  communication  range 


For  central  dispatching  headquar¬ 
ters,  Ceneral  Electric  offers  the 
2  50-watt  FM  radio  station  combina¬ 
tion  for  installations  where  coverage 
of  an  extensive  area  is  required. 

•  This  station  combination  is  a  com¬ 
plete  FM  headquarters  unit  incorpo¬ 
rating  all  transmitting  and  receiving 
facilities.  It  is  capable  of  maintaining 
reliable  2-way  radio  communication 
over  exceptional  distances  through¬ 
out  your  circuit  mileage,  under  the 
severest  conditions  day  and  night — 
and  w'ith  remarkable  freedom  from 
static  and  interference. 

•  The  G-F  FM  station  combination 


includes  •  a  transmitter  rated  at  2  50 
watts  and  capable  of  delivering,  con¬ 
servatively,  a  power  output  of  350 
watts  at  any  frequency  in  the  30-  to 
40-megacycle  band  •  a  heavy-duty 
transmitter  power  supply  •  a  highly 
sensitive  station  receiver  capable  of 
reproducing  intelligible  messages 
down  to  the  fringe  of  usable  signal 
strength  •  provision  for  use  of  the 
G-E  deluxe  remote-control  unit  so 
that  the  entire  station  combination 
may  be  installed  at  the  best  location 
for  maximum  range  and  coverage. 

•  For  additional  information  on  the 
G-E  2  50-watt  FM  station  combina¬ 
tion,  and  on  General  Electric’s  com- 


Everything  for  2~Way  Radio  Communication 


Government  regulations  now  permit 
new  installations  of  2-way  FM  radio 
for  important  requirements  of  utility 
companies.  Your  G-E  representative 
will  help  prepare  your  application. 


GENERAL  m  ELECTRIC 


plete  line  of  2-way  FM  communica¬ 
tion  equipment,  call  your  G-F  sales 
engineer.  Electronics  Department, 
General  Electric,  Schenectady  5,  A.  V. 

Hear  the  G-E  radio  programs:  '’The  WorU 
Today”  news,  Monday  throunh  Eridav  6:45 
p.  m.,  EW  T,  CHS.  "The  G-E  All-Girl  Or¬ 
chestra,”  Sunday  10  p.  m.,  EWT,  \HC- 
”The  G-E  House  Party,”  Monday  throrrgk 
Friday,  4  p.  m.,  /  II  7,  CHS. 


163  D8  691* 
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SERV't 


BUTTIN  (Type  KP)  Compact,  inax* 
ponsiTo;  ideal  for  making  connec¬ 
tions  between  service  drop 
conductors  and  entrance  leads. 


SERVIT  (Type  KSAKF)  For  aluminum 
to  copper  connections.  Consists  of 
High  Strength  aluminum  Senrit 
with  bimetallic  Copral  washers  to 
keep  similar  metals  in  contact. 


SERVIT  (Type  KS)  Forged  for  High 
Strength.  For  copper  and  Copper- 
weld  conductors.  13  sizes  take 
from  No.  10  solid  to  1000  Mem. 
Also  available  in  aluminum. 


Connectors  for 
Overhead  Distribution 

Rural  or  Urban 


Burndy  makes  them  all  ..  .  in  sizes  and 
types  for  every  rural  9r  urban  overhead 
need  .  .  .  for  either  copper  or  aluminum 
conductors.  All  provide  the  high  strength, 
corrosion  resistance,  electrical  efficiency, 
and  the  installation  ease  essential  for  effi¬ 
cient,  low-cost  overhead  service.  Catalog 
gives  complete  description.  Send  for  your 
copy  .  .  .  Burndy  Engineering  Co.,  Inc., 
107-L  Bruckner  Blvd,  New  York  54,  N.  Y. 


NOTTAP  (Type HTE)  A  wall  bal- 
anced  hot-lino  tap  for  low-cost 
work.  Eye-bolt  fits  standard  hot¬ 
line  sticks.  Available  for  copper 
or  aluminum  conductors.  Also 
heavy  duty  types. 


In  Canada;  Canadian  Line  Materials,  Limited,  Toronto  13. 
Foreign:  Philips  Export  Corporation,  100  E.  42nd  Street, 
New  York  17  N.  Y. 


REDHEAD  (Type  NR)  Completely  in¬ 
sulated  live-line  lumper  clamp  for 
use  in  pairs  with  a  flexible  connect¬ 
ing  cable  for  shunting  equipment. 


GUP  (Type  BC)  Bronze  Clips  for 
dead-ending  work.  Available  in  9 
sizes,  for  copper  wire  sixes  No.  4 
to  750  Mem  .  .  .  and  guy  wire 
sizes  V<t"  to  1". 


UNIVERSAL  CLAMP  (Type  UG)  Ac¬ 
commodates  a  large  range  of  ca¬ 
bles  and  wires  in  either  groove. 
Available  in  6  sizes  to  handle 
from  No.  6  solid  up  to  1000  Mem. 


TAP  CONNECTOR  (Type  KVS)  Strong, 
compact,  quickly  iiutalled.  Mul¬ 
tiple  bolts  for  high  contact  pres¬ 
sures.  Five  sizes  take  from  No. 
4/0  Str.  to  1000  Mem. 


ARMOR  ROD  CLAMP  (Type  BPG)  For 
tapping  from  a  run  of  ACSR  pro¬ 
tected  by  armor  rod.  Has  heavy 
spring  plate  to  keep  conductors 
under  constant  pressure. 


GROUNDEM  (Type  GH)  An  econom¬ 
ical,  non-corrosive  ground  clamp 
for  driven  rod  or  pipe.  Slipped 
over  top  of  rod  or  installed  from 
the  side. 
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Peak  operating  efficiency  and  long  life  of  electric  motor 
starting  equipment  depend  largely  upon  regular  inspec¬ 
tion  and  occasional  servicing.  Today,  with  every  minute  at 
a  premium,  this  inspection  and  servicing  job  is  more  im¬ 
portant  than  ever. 

The  complete  accessibility  of  Square  D  starters  means 
faster,  easier  inspection  and  servicing.  Their  simple  con¬ 
struction  enables  the  electrician  to  exchange  magnet  coils, 
contacts  or  overload  relays  in  practically  no  time  at  all — 
using  only  a  screw  driver. 

Write  for  Catalog  Bulletin  8536  which  describes  Square 
IXs  complete  line  of  A.C.  magnetic  starters.  The  starter 
illustrated  is  Size  I  for  3  phase  motors  up  to  5  HP.  at  220 
volts  or  7V2  HP.  at  440  volts.  One  smaller,  and  three  larger 
sizes  are  also  availeible.  Also  ask  for  SQUARE  D's  NEW 
DIGEST  #129 — just  off  the  press. 


Loosen  two  screws  and  the  arc  chamber 
cover  comes  off.  You  can  Inspect  every 
contact  surface  at  a  glance. 


The  entire  armature  and  movable  contact 
assembly  can  be  lifted  off  after  two  more 
screws  come  out.  You  can  easily  slip  off 
the  magnet  coil  after  disconnecting  two 
wires  from  its  screw  type  terminals. 


Contacts  are  attached  with  separate 
screws — you  can  remove  or  replace  them 
without  disturbing  any  wiring — and  a 
screw  driver  is  all  you  need. 


LOS  ANGELES  21. 


DETROIT  II 


MILWAUKEE  2 


No.  4 
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In  the  great  jobs  of  wiring  that  will  follow  Victory, 
electrical  engineers,  competent  contractors  and 
their  licensed  craftsmen  will  achieve  the  utmost 
satisfaction  by  using  products  soundly  engineered 
lor  the  job.  The  National  Electric  System  of  wires, 
cables  and  raceways,  which  is  designed  far 
above  minimum  safety  requirements,  insures  long 
life,  faithful  service,  facility  in  installation.  Be 
sure  you  know  the  complete  NationeJ  Electric 
System,  so  you  will  be  well  prepared  for  post-war 
electrical  planning.  Write  for  a  free  copy  of  our 
350  Page  Engineering  Data  Book. 
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WHAT  IF  YOU 
HAD  TO  KEEP  TRACK 
OF  THEM  ALL 


The  6750  iiianufactiirors  of 
«‘l<‘<-lrioal  <*«>ni|>oiieiils 

and  a('re!^Mtri<‘?i.  iiiakt*  untold 
millions  of  il«-ins  for  the  elec¬ 
trical  indii^lr'. 

Tli«“ir  calalo"--  prt'sent  a  bewil¬ 
dering  \ari#*t.'  of  typefi.  use>, 
>ize^  and  pric»“s. 

To  help  y(»ii  pick  and  choose 
what*-  best  for  y«uir  job  is  one 
reason  wh>  electrical  whole- 
sah*rs  w«*re  born. 

The»»'  wholesalers  make  it  their 
bnsine-s  to  help  you  in  two 
way  s ; 


(1)  Ti»  r<‘comiiiend  and  supply 
>ou  with  standard  electrical 
materials. 

(2)  To  keep  _>«»u  post<‘d  on  new 
d«‘%  elopnients  in  th«‘  indus¬ 
try —  impriived  d<‘si(;ns. 
and  sh<»rt  eiits  that  make 
construction  work  nior<‘ 
profitable  and  mainte- 
nane<'  and  repair  jobs 
easi«‘r. 


^  hy  not  o4‘t  lip  a  working  rela¬ 
tionship  with  your  local  whole¬ 
saler.  Profit  by  his  personal 
attention  to  nil  your  electrical 

needs. 

All  T&B  products  an-  distrib¬ 
uted  e\elusi>ely  throiigb  tbe 
ser\ic«‘  organizations  of  T&K 
I'.lecirical  ^  holcsah'rs. 


The  Thomas  &  Betts  Co.,  The  Thomas  &  Betts  Co., 
I  ncorporoted  I  ncorporoted 

103  N.  Santo  Fe  Avenue  542  Notomo  Street 
los  Angeles  12,  Calif.  San  Francisco,  California 


Paul  Douden  &  Co. 
1645  Waxee  Street 
Denver  2,  Colorado 


F.  A.  Strohecker 
301  Eyres  Bldg. 
2207  First  Ave.,  S. 
Seattle  4,  Washington 


THE  THOMAS  &  BETTS  CO. 

INCORPORATED 

monufaclurert  e(  electricol  fittings  since  1898 
ELIZARITH,  1,  NEW  JERSEY 

In  Carodo.  Thomas  &  Berts  Ltd^  Mon*re3l 


Radio  Service  Manual  (433) 

A  manual  for  radio  servicemen  has  been 
;  compiled  by  Sylvania  Electric  Products  Inc. 
I  It  contains  information  for  adaptation  of 
I  available  tubes  to  different  types  of  radio 
I  receivers  so  that  substitutions  can  be  made; 
I  information  for  battery,  ISO  ma.,  300  ma., 
I  transformer  and  auto  tube  types;  circuit  mod¬ 
ifications  for  battery  and  a-c,  d-c  sets.  In- 
I  formation  is  tabulated  and  36  adaptor  cir- 
i  cult  diagrams  are  included  for  use  with  the 
I  tabulations  when  changes  in  tube  socket  wir¬ 
ing  are  required.  Tabulations  are  used  to 
I  Indicate  the  type  of  changes  needed.  Includ¬ 
ing  filament  voltage,  filament  current,  socket 
wiring,  socket  type,  alignment,  top  cap  con- 
.  nection  and  changes  in  bias  or  plate  voltage. 


Testing  Devices  (434) 

Industrial  Instruments  Inc.  is  offering  a  bul¬ 
letin  on  electrical  test  instruments,  including 
the  direct  Indicating  comparison  bridge,  ca¬ 
pacity  and  resistance  limit  bridges,  resistance 
and  capacitance  decades,  Wheatstone  bridge, 
voltage  breakdown  testers  and  test  fixtures, 
Kelvin  bridge,  megohm  bridge  and  megohm 
meter,  conductivity  apparatus. 


Brushes  (435) 

Helwlg  Co.  is  distributing  a  new  catalogue, 
No.  245,  listing  all  types  of  motors  and  their 
brush  requirements.  This  catalogue  also  con¬ 
tains  a  description  of  every  brush  listed,  to 
aid  in  selection. 


High-Voltage  Testers  (436) 

Shallcross  Mfq.  Co.  has  prepared  a  folder 
'  on  high-voltage  test  equipment.  Including 
portable  kilovoltmeters  for  use  from  I  to  30 
kv.  and  corona  kilovoltmeters  for  measure- 
I  ments  up  to  200  kv. 


Ceramics  (437) 

Ceramics  for  electrical  and  other  technical 
uses  are  the  subject  of  a  32-pdge  bulletin 
Issued  by  American  Lava  Corp.  Parts  are 
pictured  and  brief  data  are  given. 


Equipment  Data  (438) 

Eliott  Co.  has  Issued  four  bulletins  to  de¬ 
scribe  its  equipment.  One  is  devoted  to  its 
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newly  developed  drive  for  reducing  i 

between  modern  high-speed  prime  movirs  • 
and  drive  shafts  for  mechanical  applicafio^j  ( 
The  second  describes  the  manufacturer's  1*, 
speed  a-c  generators;  the  third,  Typ,  | 

low-speed  a-c  generators;  the  fourth,  lo.  1 
speed  synchronous  motors.  I 


Motor  Catalogue 


(w) 


A  condensed  motor  catalogue  has  bter 
prepared  by  General  Electric  Supply  Corp 
Prices,  ratings,  frame  sizes,  descriptions  ar« 
included  for  the  various  types.  Illustrated, 


Freezing  Meat 


(440| 


General  Electric  Consumers  Institute  is  of¬ 
fering  reprints  of  an  article,  "Freezing  Meat," 
written  by  Dr.  D.  K.  Tressler  and  originally 
published  in  "American  Cookery."  This  arti¬ 
cle  tells  how  to  handle  various  cuts  and  types 
of  meat. 


Lighting  Data  (441] 

Publication  of  a  booklet  for  lighting  en¬ 
gineers  has  been  announced  by  Wabash  Ap¬ 
pliance  Corp.  This  booklet  includes  a  set  o’ 
charts  giving  illumination  values  based  or 
various  spacinqs  and  mounting  heights;  infor¬ 
mation  on  maintenance  cost  and  efficiency 
data. 


Insulating  Tapes  (442) 

A  catalogue  of  Its  Scotch  brand  insulatinq 
tapes  has  been  prepared  by  the  Minnesota 
Mining  &  Mfg.  Co.  This  24-paqe  publicatior 
features  a  chart  giving  the  relative  proper 
ties  of  18  different  types  of  electrical  tapes 
Samples  which  may  be  lifted  off  for  examina¬ 
tion  are  Included.  Photographs  of  tape  ap¬ 
plications,  with  a  description  of  the  opera¬ 
tion  shown  are  included  in  the  catalogue 
which  also  illustrates  types  of  dispensers. 

Thermostatic  Control  (443) 

A  thermostatic  control  booklet  coverinq 
equipment  for  temperatures  up  to  650  F 
has  been  prepared  by  Westinqhouse.  Sever 
types  of  bi-metal  thermostats  for  a  range  of 
applications  are  listed,  and  characteristics 
and  capacities  of  each  unit  are  discusseo 
Cross  sections,  curves  and  drawings  illustrate 
operation  and  mounting  of  units. 


ELECTRICAL  WEST,  68  Post  St.,  San  Francisco,  4,  California 
Please  send  me  information  about  following  CIRCLED  items; 
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A  Turbine  Oil  Shellengineered 


First,  a  special  anti -oxidant  additive  is  in¬ 
troduced,  greatly  increasing  the  oil’s  natu¬ 
rally  high  oxidation  resistance.  Then,  to 
give  Turbo  its  exceptional  rust-preventing 
quality.  Shell  adds  another  compound  which 
assures  both  maximum  metal-covering  ability 
and  high  film  strength. 


Shell  turbine  oils  are  especially  qualified  for 
turbine  lubrication  because  they  are  turbine 
oils  from  the  ground  up  .  .  .  not  just  ordinary 
lubricating  oils  "doped”  for  turbine  use. 


— The  production  of  Shell 
Turbo  Oil  starts  with  a  careful  selection  of 
crude  oil  known  to  contain  the  most  desirable 
properties  for  turbine  lubrication. 


— This  extra  care  in  selec¬ 
tion  of  crude  stocks,  refining  and  compound¬ 
ing  pays  off  for  users  of  Shell  Turbo: 

Shell  turbine  oils  have  shown  little  or  no 
trace  o  f  OXIDATION  after  years  of  service 
in  marine,  industrial  and  public  utility  in¬ 
stallations.  They  have  completely  prevented 
RUST  FORMATION,  resisted  STRUC¬ 
TURAL  BREAKDOWN  over  similar  peri¬ 
ods —  far  surpassing  the  performance  of 
replaced  oils. 


— Next,  this  "elite”  crude 
is  refined  by  a  special  solvent  extraction  pro¬ 
cess  to  give  it  the  high  stability  and  excellent 
demulsibility  essential  for  good  performance 
in  turbines. 


— At  the  blend¬ 
ing  stage.  Shell  Turbo  Oil  takes  on  the  qual¬ 
ities  that  have  made  it  famous.  For  Turbo  is 
fortified  with  Shell-developed  additives  .  .  . 
special  ingredients  that  have  proved  Turbo’s 
superiority  in  both  laboratory  tests  and  actual, 
on-the-job  turbine  operation. 


For  dependable  turbine  lubrication,  rely  on 
Shell  Turbo  . . .  the  oil  with  the  anti-oxidation 
and  anti-rust  additives.  Shell  Oil  Company, 
Incorporated. 


Oil  is  ammunition  . . .  use  it  wisely 
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SIMPLEX-ANHYDBEX  UNDERCROUND  CABLfS 


nderground  cables  for  electrical  distribution  are  exposed  to  moisture 
which  can  cause  a  lot  of  trouble  and  seriously  interfere  with  service. 
Metallic  sheaths  will  keep  moisture  out  of  the  cables  but  they  often  create 
other  problems  of  electrolysis,  corrosion,  sheath  losses  and  maintenance. 
A  flexible,  non-metallic  covering,  such  as  a  rubber  sheath,  that  will  not 
absorb  water  is  the  ideal  protection. 

Simplex-ANHYDREX  Underground  cables  are  now  made  with  synthetic 
insulations  and  sheaths  that  are  suitable  for  underground  service  in  ducts 
or  directly  in  the  ground.  Exposure  to  moisture,  even  permanent  submer¬ 
sion  in  water,  has  no  effect  upon  their  electrical  stability.  For  steady,  uni¬ 
form  underground  distribution  Simplex-ANHYDREX  Underground  cables 
are  what  you  need. 

Our  experience  with  low  water  absorption  insulations  over  many  years 
is  at  your  service  whenever  moisture  creates  a  cable  problem  for  you. 


Buna  S  has  replact^l  natural  rubber  in  Simplex  insulations. 


WIRES  and  CABLES 


Brush  angle  Carbon 

ressure  ^“““utator  eccentricity 

Abrasiveness  ^ee<j 

^‘'^ons  r.1 

D  u~  -,  ^^ectro- 

Brush  life 


Tempe 


f'olish 


‘'•'ons 

Sraphi tic 


Nafhnpl  Carb»»  trmh  7Mlii»gt«k*«**nr 
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«owToBeM“ESOFHMBP 


^Expert  Solver  of  Fractional  Horsepower 

Motor  Brush  Problems 


First  you  build,  staff  and  equip  a  complete  labora¬ 
tory  for  the  purpose.  Next,  make  available  to  it  all 
the  experience  and  knowledge  gained  from  a  half 
century  of  brush  manufacturing.  Then,  we  believe, 
you  can  give  our  type  of  brush  testing  service. 

Others,  it  seems,  agree.  For  more  and  more  elec¬ 
tric  motor  manufacturers  are  submitting  their  pres¬ 
et//  and  postuar  models  to  our  Fractional  Horse¬ 
power  Motor  Brush  Testing  Laboratory  for  brush 
recommendations. 

Thanks  to  recent  improvements  in  our  manu¬ 


facturing  facilities  and  methods,  speedier  deliveries 
of  "National”  brushes  are  now  being  made.  And 
helping  to  speed  deliveries  is  this  modern  labora¬ 
tory  which  enables  National  Carbon  Company  to 
recommend  brush  grades  more  promptly  and  accu¬ 
rately  than  ever  before. 

We  urge  you  to  get  in  touch  with  our  nearest 
Division  Office  for  full  information  on  how  to  sub¬ 
mit  motors  for  brush  testing  under  your  ou  n  speci¬ 
fied  load,  temperature,  humidity,  altitude  or  other 
conditions. 


The  word  "National”  is  a  registered  trade-mark  of 
National  Carbon  Company,  lac. 


KttP  YOUR  EYE  ON  THE  INFANTRY  .  . . 

THE  DOUGHBOY  DOES  IT! 


NATIONAL  CARBON  COMPANY,  INC. 

Unit  of  ISmoM  Carbide  attd  Carbon  Corporation 

0133 

General  Offices:  30  East  42nd  Street,  New  York  17,  N.  Y. 

Dirision  Sales  Offices:  Atlanta,  Chicago,  Dallas,  Kansas  City, 
New’  York,  Pittsburgh,  San  Francisco 


58 


Electrical  West — Vol.  94,  Mq  ^ 


ACCURACY  IN  RUGGED  MOVING  IRON 
VANE  AND  DYNAMOMETER  INSTRUMENT 


This  is  another  WESTON  contribu¬ 
tion  bom  of  war's  needs,  wherein  the  growing 
use  of  equipment  operating  in  the  higher 
power  frequency  range  necessitated  instru¬ 
ments  of  broad  flexibility  plus  the  rugged 
dependability  which  moving  iron  vane  and 
dynamometer  instruments  provide. 

And  throughout  industry  today,  the  grow¬ 
ing  use  of  power  frequencies  above  60  cycles, 
with  the  smaller  transformers,  higher  speed 
motors,  simpler  rectifier  filter  systems,  makes 


the  use  of  these  instruments  essential  for  their 
dependable  indications  and  for  their  economy 
as  well. 

Weston  is  furnishing  these  instruments  as 
ammeters,  voltmeters,  and  wattmeters,  in  both 
portable  and  switchboard  types;  flat  compen¬ 
sated  up  to  1000  .  .  .  2000  .  .  .  3000  cycles  for 
general  laboratory  use,  as  well  as  for  specific 
application  to  electronic  and  power  apparatus. 
Weston  Electrical  Instrument  Corporation, 
577  Frelinghuysen  Avenue,  Newark  5,  N.  J. 


IN  OVER  80  PRINCIPAL  CITIES 


fxecvfive  Offices:  Graybar  Building,  New  York  17,  N.  Y. 


■Electrical  West 


ESSENTIAL 

CONSTRUCTION 


LISTS  ALL  THESE  ITEMS 


Conductors 


Anchors 


Connectors ....  Cross 


Hardware 


a\  E\ectrv 
looter* 


Hot  Line  Safety  Equipment 
and  Tools  ....  insulators 


Line  Construction  Tools 


and  Equipment  ....  List  of 
Materials  and  Symbol  index 
.  .  .  .  Material  Schedule 


Equip’™' 


Charts 


Meters 


Nicopress ....  Pole  Markers 
.  .  .  .  Poles  ....  Reclosures 


Rural  Line  Schedule 


Drawings  ....  Staples  .  .  .  . 
Strand  ....  Sub-station 


Equipment ....  Tap  Clamps 
.  .  .  .  Transformers,  Cutouts, 


Arresters ....  Twist  Sleeves 


.  Voltage  Regulators 
Wiring  Supplies. 


Here’s  help  for  you  in  speeding  rural  electrification,  where 
essential  construction — under  the  terms  of  Utilities  Order 
U-1 — is  now  vitally  needed  to  increase  the  nation’s  food 
production. 

This  88-papre  catalopr  illustrates  and  describes  the  latest 
products  of  forty  manufacturers  specializing:  in  this  field. 
In  addition,  it  contains  time-saving:  information  on  rural  in¬ 
stallation  practices  .  .  .  Nearly  40  drawing's  of  typical  rural 
line  structures  ...  A  material  schedule  to  facilitate  order¬ 
ing:  ..  .  Data  and  materials  for  farm  and  rural  wiring:  .  ,  . 
-■\n  alphabetical  index  .  .  .  \  Graybar  office  index,  with 
telephone  numbers. 

Ask  your  local  Graybar  Kepresentative  for  a  copy,  or  mail 
the  coupon. 


GRAYBAR  ELECTRIC  CO.,  Dept,  KW 
420  Lexington  Ave.,  New  York  17,  N.  Y 


Please  mail  me  Graybar  Catalog  No.  GB-5049. 


Name 


Company 


Address 
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Time  was  when  lighting  was  a  comparative  afterthought, 

But  times  change.  Since  the  development  of  Miller  Fluorescent 
Troffer  lighting  systems,  the  trend  is  to  start  with  the  lighting  and  plan 
interiors  around  it! 

There  are  eood  reasons  tchy: 


1  Miller  Fluorescent  Troffer  lighting  systems  simplify  planning.  They  are  | 

OTHER  PLUSSES 

engineered  to  meet  structural  problems.  j 

2  They  suggest  themes  around  which  to  plan  the  entire  structure.  They  are  | 

OF  MILLER  FLl  ORESliENT 

TROFFER  1  UniTING 

systems: 

readily  installed  in  single  units,  blocks,  geometric  patterns  or  light-strips  1 

"by  the  mile".  1 

3  They  harmonize  with  all  interiors.  There  is  a  wide  range  of  glass  or  plastic  1 

•  Supports  from  struc- 

lenses,  plates,  and  metal  or  plastic  grilles  to  meet  specific  architectural  and  | 

rural  ceiling  reduced 

lighting  requirements.  1 

50  10  75^c. 

4  They  simplify  construction.  Instead  of  laboriously  fitting  a  lighting  system  | 

•  Conduit  and  conduit 

into  false  ceilings,  the  patented  Miller  Bracket  makes  it  possible  to  hang  1 

6lting  costs  reduced 

the  ceiling  directly  from  the  lighting  system. 

up  to  80<^. 

But  how’  about  the  lighting  qualities  of  Miller  Fluorescent  Troffer  lighting 

•  Wiring  costs  reduced 

systems? 

up  to  50%. 

For  100  years.  The  Miller  Company  has  pioneered  in  lighting.  It  w’orks  w’ith  all 

•  Permanent  operation 

approved  light-sources,  including  mercury-vapor  and  incandescent.  The  Miller 

and  maintenance  ecun- 

Company  believes  that  Fluorescent  Troffer  lighting  systems  are  its  very  finest 

omics. 

achievement. 

Miller  distributors  and  field  engineers  are  conveniently  located  to  serve  you. 

ILLUMINATING  DIVISION 

Fluorescent,  Incondescent 
Mercury  lighting  Equipn-ent 


OIL  GOODS  DIVISION 

Domestic  Oil  Burners 
ond  Liquid  Fuel  Devices 

WAR  CONTRACTS  DIVISION 

War  Moieriel 


ROLLING  MILL  DIVISION 

Phosphor  Bronze  ond  Bross 
in  Sheets,  Strips  and  Rolls 


THE  MILLER  COMPANY  •  MERIDEN,  CONNECTICUT 
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This  fully  aufomatic  model- 
$8.55  plus  tax 


of  these  brand 


OF  coi’KSE  you  aren  t  getting  many 

new  fully  automatic  G-E  Irons  yet.  General 
Electric  is  manufacturing  only  a  limited  supply  so  as 
not  to  interfere  with  war  prixluction. 

G-E  advertisements  in  the  Saturday  Evening  Post, 
American  Weekly,  and  McCall's  have  been  getting 
top  reading  with  the  startling  news  that  G-P]  "Dial 
the  P'ahric”  Irons  are  back  . . .  that  they  can  save  up 
to  one  third  on  ironing  time! 

Naturally  the  limited  supply  of  irons  that  W.P.B. 
has  allowed  us  to  manufacture  has  been  spread  very 
thin  to  make  sure  that  all  retail  channels  get  a 
fair  share. 

Hut  until  G-Pj  Irons  are  again  available  in  great 
quantity,  take  this  opportunity  to  point  out  to  your 
customers  that  G-p]  Irons  have  these  work-saving 
features,  and  that  they’re  worth  waiting  for,  too! 

— A  Calrod  heating  unit — that  heats  up  FAST 
—  button  nooks  that  let  you  iron  under  buttons 
— a  27"  ironing  surface  that  does  more  work 
every  stroke 

— a  biiill-iii  thumb  rest  that  relieves  arm  strain 
—  Light  weight  construction  cuts  ironing  fatigue. 


Vi  omen  are  enthusiastic  about  G-P^  Irons.  Picture 
the  market  you'll  have  when  G-p]  Irons  are  back  in 


full  proiluction!  General  P^lectric  Co.,  Appliance  and 
Merchandise  Department,  Bridgeport,  Conn. 

FOR  VICTORY  —  General  P^lectric  is  working 
night  and  day  to  back  the  attack.  You  can  help,  too, 
by  buying  and  holding  more  W  ar  Bonds  than  before. 

TUNE  IN;  *'The  G-E  House  Party,"  every  afternoon, 
Monday  throufih  Friday,  4 p.  m.,  E.  IT.  T.,  CBS.  "The  G-E 
All-Girl  Orchestra,"  Sunday,  10  p.  m.,  E.  IT.  T.,  NBC. 
"The  TTorld  Today,"  News,  Monday  through  Friday,  6:4o 
p.rn,,  E.  IT  .  T.,  CBS. 
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this  era  of  pressure  groups, 
I  luireaueraey  and  a  virtual  labor 
M  g<»\ernnient.  the  only  alterna- 
ti\e  for  the  engineers  is  to  organize.  ’ 
our  southern  (California  guest  said  one 
evening  recently.  “Irresijective  of  how 
\<>u  sav  some  of  the  conservative  meni- 
I'crs  of  the  profession  feel,  the  engi¬ 
neer  won  t  win  anv  economic  gains  un¬ 
less  he  can  exert  the  same  degree  of 
pressure  on  managements  and  on  gov¬ 
ernment  that  other  groups  do.  Kngi- 
neeis  have  found  that  out  down  in  )ny 
section  of  the  state  and  they  are  mak¬ 
ing  progress.  I  hev  are  already  organ¬ 
ized  in  some  of  the  big  aircraft  plants 
and  in  the  city  and  county  offices.  Now 
they  are  working  on  organizing  the 
l)c})artment  of  ater  and  Power  in 
Los  Angeles.” 

‘*ls  it  (CIO  or  \L  <»f  L?”  Fleet ra 
asked.  **()r  d  oes  it  matter?” 

“lt‘s  neither.”  ctur  guest  replied. 
“Its  the  Fngineers  and  Architects 
Assn,  of  Southern  (Califetrnia.  which 
was  started  way  hack  in  l{i94  and 
never  made  much  progress  until  some¬ 
body  realized  that  the  engineers  had  to 
have  a  ralhing  point  if  they  wanted  to 
get  some  of  the  same  kind  of  recogni¬ 
tion  accorded  all  kinds  of  labor,  in¬ 
cluding  a  lot  of  skilled  craftsmen  who 
were  getting  more  money  than  the  en¬ 
gineers  themselves.” 

“Do  vou  belong?”  I  asked  inno¬ 
cently. 

“Hell,  no!”  he  answered  heatedly. 
“Like  a  lot  of  engineers  who  are  worry¬ 
ing  about  this  |)roblem,  Fm  not  elig¬ 
ible  to  join.  Fm  classed  as  ‘super¬ 
visory,  with  power  to  hire  and  fire.* 
I  hat  puts  me  in  the  same  class  as  man¬ 
agement.” 

ould  you  join,  if  you  were  elig¬ 
ible?"’  Klectra  inquired. 

‘‘I  don't  know.”  he  said.  “In  that 
respect  Fm  like  a  lot  of  engineers  who 
are  caught  on  the  horns  of  this  dilem¬ 
ma.  If  1  thought  that  1  might  be 
blanketed  into  a  general  CIO  or  AF  of 
L  union  with  a  lot  of  folks  on  a  much 


lower  employment 
|)lane.  then  I  guess 
I  might.  That’s 
what  most  engineers 
fear  about  this 
whole  union  move¬ 
ment.  They  are 
afraid  they  will  be 
gobbled  u|)  by  some 
group  totally  un¬ 
suited  to  represent 
them.  If  that  haj)- 
pens  they  know  that 
instead  of  seeing 
their  stature  and 
position  increased 
or  impnived.  they'll 
be  brought  down  to 
some  sort  of  gen¬ 
eral  average."’ 

“Of  course  they  wouldn't  be  inter¬ 
ested  in  increased  |)ay?'’  Electra  iiiter- 
rupted,  innocently. 

“Why  not?”  he  continued.  “A  lot  of 
engineers  have  been  passed  by  in  the 
general  dishing  out  of  wartime  extra 
pay.  I  hey  have  been  frozen  or  forgot¬ 
ten  and  they  resent  it.  Thev  are  be¬ 
ginning  to  feel  that  this  is  principally 
Ivecause  there  has  been  no  agency  t(» 
bargain  for  them.*' 

“Maybe  your  setuthern  (California  en¬ 
gineers  have  the  answer.’  I  <»pined. 
“Hut  F  m  not  convinced."’ 

“Vou  might  try  writing  a  substitute 
formula  to  get  equal  results.”  he  said. 
“Here,  read  their  aims.  Here's  a  copy 
of  their  constitution.” 

I  read  aloud  from  the  sheet  he 
handed  me: 

“T  he  purposes  and  aims  of  the  asso¬ 
ciation  shall  be: 

a  I  To  improve  the  social  and  eco¬ 
nomic  welfare  of  technically  trained 
men  and  women  of  all  branches  of  en- 
gitieering.  architecture  and  allied  pro¬ 
fessions. 

“(hi  To  promote  the  arts  and  sci¬ 
ences  connected  with  engineering  and 
mechanical  and  architectural  construc¬ 
tion  by  means  of  meetings  for  social 
intercourse  and  the  reading  and  discus¬ 
sion  of  professional  papers,  and  to  cir¬ 
culate.  by  means  f»f  publication,  among 
its  membership,  the  information  thus 
obtained. 

“(cl  To  promote  an  honorable  ap¬ 
preciation.  by  the  public  at  large,  of 
the  entire  technical  and  scientific  group 
as  members  of  a  profession  requiring 
education,  experience,  skill,  judgment, 
integrity,  loyalty  and  patriotism. 

“(d)  To  develop  a  grand  ‘esprit  de 
corps’  among  all  individuals  and  all 
branches  of  the  engineering  profession 
whereby  a  sense  of  solidarity  of  inter¬ 
est  shall  be  manifest,  not  merely  to  the 
members  themselves,  but  to  the  lavman 
as  well. 

‘■(el  To  bring  alxmt  a  reasonable 
and  adequate  remuneration  for  service 


performed,  recognizing  the  type  of  edu. 
cation  involved,  the  ex|)erience  and  * 
skill  required,  and  the  responsihilin  < 
carried. 

“(f)  To  insure  the  performance  of 
the  social  duties  which  the  individual 
and  the  association  owes  to  the  com-  I 
munity.  be  it  cilv.  county,  state  or  na- 
lion. 

“(gl  To  be  an  organization  of  all 
engineers,  architects.  s«  ienti^ts  and 
allied  technicians.  i 

“(hi  fo  increase  emplov inent;  to 
improve  the  standards  of  service;  to 
eliminate  competitive  practices,  de¬ 
structive  to  the  interests  of  the  public, 
employers  and  employees:  to  insure  the 
continuance  of  well  trained  engineer¬ 
ing.  architectural  and  scientific  profes-  i 
sions.  that  the  safety  and  welfare  of 
our  country  may  not  be  jeopardized; 
to  attract  the  highest  type  of  men  to  the 
professions,  and  to  keep  qualified  en¬ 
gineers,  architects  and  scientists  from 
leaving  the  profession  for  fields  more 
lucrative  but  less  vital  t<t  the  public 
welfare  and  safety. 

‘‘(i)  To  secure  for  •memhers  of  the 
engineering,  architectural  and  scienti¬ 
fic  professions  recognition  and  ade- 
(|uate  compensation  for  their  inven¬ 
tions.  discoveries  and  contributions. 

‘•That's  all  ” 

“And  that's  enough,  "  Electra  said. 
‘‘High  sounding  set  of  principles,  isn't 
it?*’ 

‘'Yes  and  no,’"  I  said.  ‘‘.Any  of  the 
top  engineering  societies  would  pro¬ 
vide  most  of  the  same  principles  and 
perform  the  same  functions  better  and 
more  completely."  I 


“When  vou  said  ‘most’  you  over¬ 
looked  the  meat  of  the  cocoanut.”  our 
guest  said.  ‘‘The  most  important  func¬ 
tion  of  all  isn't  prov  ided  now  by  your 
top  engineering  societies.  \  irtually  all 
of  the  activity  of  the  southern  (Califor¬ 
nia  association  hinges  round  provision 
“e'.  If  vou  don't  think  so.  you  ought 
to  examine  a  copy  of  their  little  publi¬ 
cation. 

“Listen  to  this.*’  he  said,  opening  a 
co})v  of  the  paper  and  reading  from  it. 
“  ‘Monthly  salary  increases  ranging 
from  S2.'>  to  SI 07  were  granted  to  all 
engineering  persimnel  in  citv  service 
by  adopti(»n  of  an  amended  salarv  ordi¬ 
nance  by  the  city  council  on  Februarv 
().  1945.  effective  April  1.  1945.  This 
culminated  six  months  of  sustained 
committee  effort.  .  .  .’  And  here's  more. 
‘How  the  city  hall  section  obtained  a 
raise.’  and  amUher.  ‘EA  A  achiev  es  pay 
raise  for  county  engineering  per¬ 
sonnel.’  ” 

“Make  V(»u  a  bet.*'  Electra  inter¬ 
rupted.  ‘‘I'll  wager  that  this  E\  \  has 
more  members  in  southern  California 
than  all  of  your  national  engineering 
societies  combined.” 

If  Electra  is  right,  maybe  the  E  \A  is 
the  answer. 


1 


Product  and  service  are  the 
two  most  important  factors  in 
buying— and  you  get  them  both 
from  this  combination.  Your 
Roebling  Electrical  wholesaler  is 
doing  a  great  job,  even  with  all 
the  trials  and  tribulations  of 
increased  demand  and  limited 
supplies.  Your  Roebling  Field 
Engineer  is  qualified  by  “Know 
What”,  and  “Know  How"  to 
consult  and  advise  on  specialized 
problems. 

You  can  always  turn  with 
confidence  to  your  local  Roebling 
Electrical  Wholesaler. 


JOHN  A.  ROEBLING-S  SONS  COMPANY 
OF  CALIFORNIA 

Son  froiiciieo  •  lei  An^tlei  •  See#*!*  •  fortipnd 
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TO  GIVE  YOU  THE  BEST  IN  PRODUCTS  AND  SERVICE 


WIRE  ROPE  AND  STRAND  •  FITTINGS  •  SLINGS  •  COLD  ROLLED  STRIP  •  AIRCORD,  SWAGED 
TERMINALS  AND  ASSEMBLIES  •  SUSPENSION  BRIDGES  AND  CABLES  •  WIRE  CLOTH  AND  NETTING 
AERIAL  WIRE  ROPE  SYSTEMS  •  ROUND  AND  SHAPED  WIRE  •  ELECTRICAL  WIRES  AND  CABLES 
HIGH  AND  LOW  CARBON  ACID  AND  BASIC  OPEN  HEARTH  STEELS 


‘e  the 
*rs  in 
both  t 
Your  ' 
iler  is 
th  all 
IS  of 
nited 
Field  i 
inow 
to 
tlized 

with  I 
bling  ! 
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Practical  Aspects  of  the  Heat  Pump 

A  discussion  dealing  with  possibilities  of  applying  reversed  cycle 
refrigeration  equipment  to  winter  heating  in  cold  climates.  Out¬ 
look  is  not  encouraging,  even  where  summer  cooling  can  be  used 


STANUARl)  refrifieration  ecjuip- 
ment.  designed  for  summer  air 
conditioning,  can  he  utilized  for 
winter  heating  by  reversing  the  refrig¬ 
eration  cycle.  The  idea  is  not  new. 
novel  or  impractical.  Lord  Kelvin,  02 
rears  ago,  first  called  attention  to  the 
fact  that  refrigeration  systems  are  re¬ 
versible  and  hence  potential  beating 
svstems.  Prom  the  time  that  the  htw- 
cost  mechanical  refrigerator  began  to 
click,  the  reversed  cycle  has  been 
studied  with  keen  interest  and,  as  a  re¬ 
sult.  manv  j)ractical  installations  have 
been  made. 

The  heat  output  of  an  air  condi¬ 
tioning  refrigeration  system  is  several 
times  the  ecjuivalent  of  the  electrical 
input  to  the  compressor  motor.  This 
characteristic  offers  possibilities  f(tr 
heating  economy  equal  to.  and  beyond, 
anything  possible  with  fuel  -  burning 
equipment.  Reversing  the  refrigeration 
cycle  for  winter  heating  provides  an 
all-year  air  conditioning  system  that 
makes  the  electrical  load  requirements 
attractive. 

The  reversed  cvcle  system,  however, 
has  definite  limitations  as  to  practical 
use.  Contrary  to  some  inexperienced 
impressions,  it  is  not  a  system  of  air 
conditioning  that  will  revolutionize  the 
industrv.  or  put  fuel-burning  equip¬ 
ment  in  the  “horse  and  buggy"  cate¬ 
gory.  To  predict  the  future  for  reversed 
cycle  air  conditioning,  a  careful  study 
should  be  made  of  the  practical  limita¬ 
tions  of  this  tvpe  of  heating.  The  most 
serious  limitation  is  the  availability  of 
a  practical  source  of  heat.  There  are 
two  principal  sources  (tf  heat  available 
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(tutside  air  and  water.  Well  water  is 
the  most  desirable  source  of  heat,  as 
its  temperature  is  usually  equal  to  the 
mean  average  outdoor  temperature  of 
the  region,  and  its  temperature  also 
is  higher  than  other  sources,  even  in 
winter.  A  large  amount  of  heat  can  be 
removed  from  well  water  in  relation 
to  the  quantity  pumped. 

Practical  cmisiderations  make  out¬ 
side  air  the  most  desirable  source  of 
heat,  as  this  source  is  unlimited.  How¬ 
ever.  its  temperature  is  uncertain. 
When  maximum  heat  is  required  for 
winter,  the  outside  air  temperature  is 
lowest  thus  reducing  the  heat  per 
unit  of  air.  Recause  of  these  limita¬ 
tions.  the  application  of  reversed  cycle 
will  favor  localities  where  cheap  water 
of  favorable  temperature  is  available, 
or  where  the  minimum  outside  air  tem¬ 
perature  is  80  °F.,  or  above. 

The  basic  principle  of  reversed  cycle 


heating  is  simple.  Heat  is  obtained 
from  air  or  water  by  refrigeration.  A 
refrigeration  system  is  a  heat  pump, 
wherein  heat  is  absorbed  at  low  tem¬ 
perature  in  the  evaporator  and  rejected 
at  the  condenser  at  a  much  higher  tem¬ 
perature.  Making  heat  run  up  hill,  so 
to  speak,  depends  on  the  basic  fact  that 
boiling  points  of  liquids  depend  on 
pressure. 

Principle  of  Heal  I’ump 

In  Fig.  1  is  shown  a  simple  refrig¬ 
eration  system  or  heat  pump.  Low 
pressure  refrigerant  vapor  is  raised  to 
a  high  pressure  in  the  compressor. 
Compressing  the  va})or  increases  the 
vapor  temperature.  The  latent  heat  and 
heat  of  compression  of  the  refrigerant 
vapor  is  removed  at  the  condenser  by 
passing  water  or  air  over  the  surface, 
thus  transferring  heat  to  the  condenser 


I  Pig.  I — Schematic  elementary  diagram 
of  the  mechanical  refrigeration  cycle 
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coolant.  Hetnoving  heat  from  the  high- 
pressure  vapor  changes  the  vapor  to  a 
high-pressure  liquid.  Liquid  from  the 
condenser  next  passes  through  an  ex¬ 
pansion  valve  which  htwers  the  j)res- 
sure.  making  it  possible  for  the  li<]uid 
to  hoil  or  vaporize  at  a  lower  tempera¬ 
ture.  The  low-pressure  litjuid  enters 
the  evaporator  and  the  latent  heat 
needed  to  change  the  liquid  to  a  vapor 
comes  from  the  air  or  water  passing 
over  the  e\a|)orator  surface.  Heat 
transferring  from  the  air  or  water  to 
the  refrigerant  changes  the  state  of  the 
refrigerant  from  a  litpiid  to  a  vapor. 

I  he  low  -pressure  va|»or  then  returns  to 
the  suction  side  of  the  compressor  and 
the  cycle  is  repeated. 

Heat  absorbed  in  the  evaporator  is 
the  refrigerating  effect.  Heat  rejected 
in  the  condenser  is  the  refrigerating  ef¬ 
fect.  plus  the  heat  equivalent  ctf  the 
work  done  at  the  compress(»r. 

The  efficiency  of  a  refrigeration  sys¬ 
tem  is  termed  the  c<»efficient  of  per¬ 
formance.  This  coefficient  is  found  by 
dividing  the  heat  absorbed  in  the  evap¬ 
orator  by  the  heat  eijuivalent  <tf  the 
mechanical  work  done  at  the  compres¬ 
sor.  I  his  gives  a  value  greater  than 
one.  The  coefficient  of  y^erformance 
depends  upon  the  evaporator  teiwpera- 
ture  and  condensing  temperature.  For 
example,  if  the  evaporatof  temperature 
is  35°  and  the  condenser  temperature 
70°,  the  theoretical  coefficient  of  |)er- 
formance  wcmld  be  approximately  1 7. 
The  coefficient  of  performance,  based 
on  present-day  equipment  and  eco¬ 
nomic  considerations  for  the  same 
temperature,  would  be  approximately 
5.  It  is  quite  obvious,  therefore,  that 
the  heat  pump  has  very  attracti\e  ])os- 
sibilities. 

In  the  conventional  air  conditioning 
system  designed  for  summer  condition¬ 
ing,  the  refrigeration  system  pumps 


Fig.  2 — Schematic  diagram  of  air  type 
reversed  cycle  air  conditioning  system 


heat  out  of  the  building  t(»  maintain 
comfort  conditions.  I  he  same  refriger¬ 
ation  system  can.  with  comparatively 
simple  mctdiflcalions.  heat  the  building 
for  winter  conditioning. 
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Then*  are  two  fundamental  tvpes  <»f 
heat  punq)  systems.  One  type  uses  out¬ 
side  air  as  a  source  of  heat  and  the 
second  type,  water  as  the  source  of 
heat.  Fig.  2  shows  schematically  the 
air  type  and  Fig.  3.  the  yvater  type. 
Ihere  are  in  o[)eratioti  manv  systems 
of  both  types.  They  are  similar  but 
yvith  variations  in  design.  No  attempt 
will  be  made  in  this  article  to  com¬ 
ment  on  the  various  designs  of  sys¬ 
tems.  but  rather  the  basic  systems, 
their  output  characteristics  and  appli¬ 
cation  limitations  will  be  discussed. 

The  diagram  of  Fig.  2  illustrates  a 
tyjiical  reverse  cycle  system  using  out¬ 
side  air  for  the  heat  source.  This 
shoyvs  an  installation  in  the  office  build¬ 
ing  of  the  Westinghouse  Electric  and 
Mfg.  Co.,  at  Emeryville,  Calif.  The 
ecjuipment  consists  of  two  standard 
estinghouse  vertical  type  air  condi¬ 
tioning  units,  two  standard  Westing- 
house  7*  2  conditi(»ning  com¬ 

pressors,  and  air  dampers. 

In  the  cooling  cycle,  outside  air  and 
return  air  are  mixed  in  even  pro})or- 
tions,  dividing  into  two  streams,  each 
passing  through  filters.  One  air  stream 
flows  over  the  evaporator  coil  and, 
after  being  cooled  and  dehumidified, 
is  forced  by  the  conditioned  air  fan  to 
the  duct  system  supplying  the  building. 
The  second  air  stream  passes  over  the 
condenser  coil,  and  the  heat,  rejected 
at  the  condenser  to  the  air,  is  dis¬ 


charged  to  the  outside  of  the  buildint 
by  the  exhaust  air  fan. 

W  hen  heat  is  recpiired  in  the  build¬ 
ing.  it  is  oidy  necessary  to  change  posi 
tion  of  the  danquas.  which,  in  this  case, 
is  done  automatically  by  a  thermostat 
controlling  the  tenqjerature  in  lb 
building.  In  the  healitig  cycle  the  air 
passing  over  the  evaporator  is  dis¬ 
charged  to  the  outside  trf  the  building 
by  the  exhaust  air  fan.  and  the  air 
passing  over  the  condenser  is  heated 
and  discharged  into  the  duct  system 
serving  the  building  by  the  condi¬ 
tioned  air  fan. 
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Heat  output  r  haracteristics  of  the 
Emeryville  installation  are  shoyvn  in 
Curye  1.  Tbe  system  conqrletely  con¬ 
ditions  a  building  90  ft.  long  by  50  ft, 
y\ide.  tyvo  stories  high.  y\ith  b-in.  con¬ 
crete  yvalls.  1  he  yvalls  and  roof  are 
insulated  yyilh  T  in.  of  redwood  hark, 
riic  total  yyindow  area  is  approximate¬ 
ly  1.900  s(j.  ft.  double  glass  (’onstruc- 
tion.  Equipment  selection  yyas  based 
«)n  a  yy  inter  design  of  35°.  dry  bulh 
outside  temperature,  and  70°  dry  bulb 
inside  temperature.  I’otal  heat  loss  for 
the  building  is  a|)proximately  230,000^ 
H.t.u.  per  hour.  The  summer  design  I 
outside  tem|)erature  is  {>5°  dry  bulb,  j 
and  68°  yvet  bulb;  inside  temperature. 

75°  dry  bulb  and  (>2.8°  yvet  bulb,  yvith 
total  heat  gain  of  196.500  H.t.u.  per 
hour.  Inasmuch  as  the  building  con¬ 
struction  yvould  be  suitable  for  any  lo¬ 
cality  yvith  a  y\  inter  outside  design  of 
zero  degrees  or  loyver,  and  an  outside  t 
summer  design  of  100°  or  higher,  the  j  g 
heat  loss  of  the  buildine  and  the  out-j  o 


put  characteristics  of  the  air  condi¬ 
tioning  plant  yvere  calculated  and  ex¬ 
tended  on  the  curve  for  discussion  pur¬ 
poses. 
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creases,  so  that  l)etter  ecoiioinies  are  tor.  moisture  will  condense  on  the  evap- 
ohtained  at  the  hifjher  outdoor  tein-  orator,  and  at  evaporator  temperatures 
peratures.  I'he  averafie  kilowatt-hour  helow  32°.  the  moisture  will  freeze  and 
consumption  for  the  huildinp  for  the  rapidly  close  the  air  passages  through 
year  1939  was  approximately  4.300  the  evaporator,  thus  further  reducing 
kwh.  per  motith.  Maximum  consump-  the  heat  outj)ut. 

tion  occurred  in  July  (4,790  kwh.  I  and  In  the  Emeryville  installation,  a  coil 
minimum  in  Decemher  (2.990  kwh.)  was  located  in  the  outside  air  intake  to 

Assume  the  Emeryville  building  and  provide  preheating.  A  thermostatically 
installation  in  a  localitv  with  the  out-  controlled  valve  operates  when  the  out¬ 
side  winter  design  10°  and  summer  side  air  temperature  drops  helow  33° 
design  100°  I  he  cooling  <-apacity  of  admitting  city  water  to  the  coil.  The 
the  })lant  is  sulTicient  to  maintain  00°  minimum  water  temperature  is  60°, 
inside,  hut  the  heat  out|)ut  would  fall  thus  the  air  is  preheated  and  enters  the 
short.  Note  that  the  heat  loss  of  the  evaporator  at  a  temperature  sufficient 
building  would  he  400.000  B.t.u,  ])er  to  permit  operation  above  the  freezing 
hour,  and  the  heat  output  of  the  })lant  point  to  prevent  frosting  or  freezing 
103.000  H.t.u.  per  hour.  The  coelli-  (»f  the  evaporator  surface, 
cient  of  performance  of  this  type  of  Other  methods  of  preheating  have 
system  drops  with  a  corresponding  been  proposed,  such  as  spraying  water 
droj)  in  outside  temperature,  so  that,  over  the  evaporator  surface.  Well 
regardless  of  design,  the  capacity  of  water  or  city  water  of  favorable  tem- 
the  refrigeration  plant  for  winter  heat-  perature*  can  he  used  as  an  auxiliary 
ing  !>mst  he  far  greater  than  for  sum-  heat  source.  Electric  space  heaters  have 
mer  cooling.  The  c<»nclusion  may  he  been  proposed  as  auxiliary  heat  for  low 
drawn,  therefore,  that  capital  cost  of  outside  temperatures  hut  the  main  oh- 
the  e(juipment  and  the  operating  cost  jection  is  the  short  time  peak  load  that 
for  this  ty  pe  of  system  will  not  com-  would  be  imjmsed  on  the  electric  serv- 
pare  favorably'  with  a  conventional  ice.  Many  other  schemes  to  take  care 
heating  system  at  outside  temperatures  of  the  winter  peak  loads  have  been 
below  30°.  proposed  such  as  storage  of  hot  water. 

J  here  is  also  a  very  serious  operat-  These  schemes,  however,  add  to  the 
ing  problem  in  attempting  to  use  the  capital  cost  and  also  add  complications 
heat  pump  in  localities  with  winter  in  operation. 

tem})eratures  below  33°.  Since  it  is  As  a  result  of  research  and  of  past 
necessary  to  operate  the  evaporator  at  experience  with  present  installations, 
least  live  to  ten  degrees  below  the  out-  commercial  application  of  the  reverse 
side  air,  it  means  that  whenever  the  dew'  cycle  systems  using  outside  air  as  a 
point  of  the  outside  air  is  above  the  heat  source,  is  obviously  limited,  at 
operating  temperature  of  the  evapora-  least  for  the  present,  to  the  temperate 
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Reversed  cycle  heating  and  cooling 
unit  in  the  residence  of  J.  A.  Hill  of 
Pacific  Gas  and  Electric  Co.  Heat  is 
extracted  from  well  water.  Compressor 
motor  is  21/2  hp.;  total  connected  load, 
Including  fan  and  pump  motor,  Is  31/4 
l(w.  Heat  input  to  the  house  Is  47,000 
B.t.u.  per  hour.  Unit  has  been  in 
successful  operation  for  five  years 
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hquipmcnt  selection  tor  simmu'r 
cooling  should  be  nearly  adequate  for 
winter  heating,  if  the  capital  cost  and 
operating  costs  of  the  plant  are  to  com¬ 
pare  favorably  with  a  conyentional  sys¬ 
tem  using  fuel  burning  heating  equip¬ 
ment  and  refrigeration  for  summer 
cooling.  W  here  cold  winters  are  com¬ 
mon.  that  is  outside  design  beloyv  30°. 
the  heat  output  characteristics  indicate 
that  the  refrigeration  plant  must  be 
considerably  larger  than  yvould  be 
necessary  for  summer  cooling  the  same 
huilding. 

For  example,  the  e(pii|»ment  in  the 
Fmeryville  plant  yvas  selected  for  a 
winter  minimum  of  33°  and  summer 
maximum  of  {>3°.  I  he  capital  cost  of 
equipment  for  yy  inter  and  summer  con¬ 
ditioning  in  this  case  is  slightly  l(*ss 
than  a  conventional  system.  With  an 
outside  tem|)('rature  of  3.3°  and  an  in¬ 
side  temperature  of  70°.  the  coeffi¬ 
cient  of  performance  of  the  plant,  in¬ 
cluding  tin*  electrical  energy  necessary 
for  the  fans,  is  approximately  .3.4.  With 
this  coefficient  of  performance,  the  cost 
of  electrical  energy  for  yy  inter  heating 
compares  yerv  favorably  yvith  natural 
gas  or  oil  at  jirevailin*  rates.  As  the 
outdoor  temperatures  rise,  the  coeffi¬ 
cient  of  iiei  formance  of  the  plant  in- 
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fig-  3 — Schematic  diagram,  water  type 
feversed  cycle  air  conditioning  system 
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Curve  I — Emeryville  plant  output  with 

climates  such  as  California.  Arizona 
and  Florida. 

^'aler  Typo  Il«-a!  I’linip 

I  he  schematic  diagram  in  Pig.  d  il¬ 
lustrates  a  topical  svst.M.i  using  A\ater 
as  the  source  of  heat.  In  order  to  com¬ 
pare  this  type  of  system  with  one  us¬ 
ing  air,  the  e.pupment  selected  was 
based  on  the  heating  ami  cooling  re¬ 
quirements  of  the  Kmervville  office 
building.  I  he  equipment  would  f-oii- 
sist  of  one  standard  Vi  esti.ighouse  ver¬ 
tical  type  air  conditiotiing  unit;  one 
standard  water  chilling  unit:  two 
standard  7*2  lif’*  ^ir  conditioning  com¬ 
pressors;  well-water  pump;  circulating 
water  pump,  and  four  automatic  three- 
way  water  valves.  Ihe  refrigeration 
cycle  would  consist  of  two  coinjiressors 
connected  to  a  common  water-cooled 
condenser  and  a  common  water-chill¬ 
ing  unit  as  shown  in  the  diagram. 

In  the  cooling  cycle,  the  three-wav 
automatic  valves  are  positioned  as 
shown.  Well  water  is  pum|)ed  through 
the  condenser,  then  to  the  drain.  W  ater 
is  circulated  through  the  cooling  unit 
and  water  coil  in  the  air  conditioning 
unit  by  the  circulating  pump.  The  well 
water  jiasses  through  the  condenser, 
absorbs  beat  from  the  refrigerant,  and 
the  heated  water  passed  to  the  drain. 
The  chilled  water  passing  through  the 
water  coil  in  the  air  conditioning  unit, 
absorbs  heat  from  the  air  passing  over 


air  as  heat  source  Curve  2 — Emeryvil 

the  coil  surface  and.  in  return,  gives  up 
this  heat  to  the  refrigerant  in  the 
chilling  unit. 

In  the  heating  cycle,  the  three-wav 
automatic  water  valves  are  ])ositioned 
as  show  n.  W  ell  water  is  pum|)ed 
through  the  chilling  unit,  then  to  the 
drain.  Vi  ater  is  circulated  through  the 
condenser  and  water  coil  by  the  circu¬ 
lating  pump.  'I  he  refrigerant  absorbs 
heat  from  the  well  water  when  it  passes 
through  the  chilling  unit.  Ihis  heat, 
plus  the  heat  of  compression,  is  ab¬ 
sorbed  from  the  refrigerant  by  the 
water  |)assing  through  the  condenser. 
The  heated  water  from  the  condenser 
is  forced  through  the  coil  in  the  air 
conditioning  unit  by  the  circulating 
pump,  transferrijig  heat  to  the  air  pass¬ 
ing  over  the  coil. 

Heat  Oiilpiil  Characteristics 

Curve  2  shows  the  heat  output  char¬ 
acteristics  of  the  water  tvpe  system 
briefly  describ.'d.  'Hie  heat  output, 
.piantity  of  water,  total  })lant  power 
input,  atid  plant  coeflicient  of  perform¬ 
ance  were  plotted  for  well  water  tem¬ 
peratures  of  40°  to  70°  F.  The  total 
well  water  pumping  head  was  assumed 
to  be  approximately  30  ft.  Waiter 
quantity  in  gallons  per  minute  was 
based  on  a  temperature  drop  of  5° 
through  the  chilling  unit. 

It  will  be  noted  that  with  the  same 
air  conditioning  unit,  water  coil,  chill- 


t  plant  output  with  water  as  heat  source  , 

I  lini 

pdi 

ing  unit,  condenser  and  compressor?, 
the  heat  output  capacity  of  this  plant; 
varies  considi'rahly  with  the  well  water!  pvi 
temperature  a\ailable.  For  example.'  3ii 
with  a  water  temperature  of  40°.  and|  j;i( 
the  well  pump  delivering  02.5  g.p.m, ^  p 
the  heat  output  of  the  plant  is  21().00('|  ^ 
15.1.11.  ()er  hour;  total  power  input  isj  th 
17.2  kw.,  and  coefficient  of  perform- 1  fu 
ance  3.0.  \\  ith  a  well  water  tempera- 1  „i 
ture  of  00°.  and  89  g.p.m..  the  heat  al 
out|)ut  is  280.000  H.t.u.  jier  hour;  total 
power  input  is  18.4  kvv.,  and  coefficient 
of  performance  4.5. 

I  he  heat  output  of  this  tvjre  of  sys¬ 
tem  is  not  affectr'd  bv  outside  tempera-  r 
tures  as  is  the  case  with  the  air  type  1 
system.  I  he  e(|uipme(!t  selection  for  a  t 
water  type  system  for  summer  cooling  i 
should  be  nearly  adequate  for  winter  |  i 
heating,  if  the  capital  cost  and  operat-  t 
ing  cost  of  the  plant  is  to  compare  i 
favorably  with  a  conventional  all-vear  i 
air  conditioning  system.  ' 

Sel€*clioii  of  Type  of  SyNicin 

I  he  selection  of  the  system,  that  is. 
whether  it  is  to  be  designed  for  air  as 
a  source  of  heat,  or  w  ater,  depends  pri¬ 
marily  on  the  locality  ami  the  design 
of  the  building.  A  constant  and  reli¬ 
able  source  of  heat  must  be  available, 
whether  well  water,  city  water  or  air 
is  used.  Vi'ell  water  temperatures  are 
fairly  constant  the  year  around  and 
surveys  indicate  that  temperatures  from 
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;2°  to  72°  are  available  in  the  major 
I  portion  of  the  Tniled  States.  Well 
Titer  generally  can  be  obtained  from 
JJ  to  60  ft.  below  the  surface  of  the 
ground.  When  available,  well  water  is 
the  most  reliable  and  most  convenient 
source  of  heat.  Consideration  must  be 
given,  however,  to  tbe  chemical  com¬ 
position  of  the  water  and  to  its  dis¬ 
posal.  When  ex|)ensive  chemical  treat¬ 
ments  or  the  use  of  special  metals  are 
required,  this  would  no  doubt  rule  the 
uell  water  out.  Another  important 
point  is  that  extensive  use  of  well  water 
in  a  locality  may  lower  the  water  table, 
increase  the  pumping  head  and  thus 
limit  the  use  of  water  systems. 

The  disposal  of  well  water  or  city 
water  also  must  be  taken  into  consider¬ 
ation.  If  the  waste  water  is  discharged 
to  the  sewer,  the  sewer  system  may 
soon  be  overloaded  and,  when  disposal 
wells  are  used,  care  must  be  taketi  that 
the  water  is  disposed  of  in  such  a 
manner  as  not  to  short  circuit  to  the 
intake  well,  thus  alTecting  the  well 
water  temperature.  Many  cities  have 
placed  restrictions  on  discharging 
large  quantities  of  water  through 
sewers  and  also  through  disposal  wells. 
If  city  water  of  fav<trabh^  temperature 
is  available,  tbe  source  of  su|)pl\  may 
he  limited,  which  would,  of  course, 
limit  the  use  for  air  condilionitig  pur¬ 
poses. 

Air  type  systems  may  appear  to  have 
the  best  possibility  for  w  ide  use.  How¬ 
ever.  we  find  that  the  heat  output  of  an 
air  type  system  diminishes  as  the  out¬ 
side  temperature  drops,  limiting  this 
type  of  system  to  localities  with  tetn- 
perate  climates.  Kx|)erience  indicates 
that  the  air  type  of  system  can  be  used 
successfully  only  in  localities  where  the 
outdoor  temperatures  are  .‘b5°  and 
above. 
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A  few  self-contai!ied.  factory-built 
reverse  cycle  air  conditioning  units 
have  been  manufactured  in  the  past.  A 
typical  self-contained  unit  is  the  W'est- 
inghouse  type  WH-06-K,  a  t  .j  hp.  unit 
using  outside  air  as  a  source  of  heat  in 
the  heating  cycle.  'This  unit  is  of  the 
window  type  provided  with  an  air¬ 
cooled  condenser  and,  bv  means  of  a 
hand  operated  valve,  the  refrigerant 
flow  can  be  changed  so  that  the  unit 
can  be  used  either  for  coitling  or  for 
heating.  This  type  of  unit  is  suitable 
for  conditioning  small  rooms.  For 
heating  purposes  it  is  limited  to  locali¬ 
ties  where  the  minimum  winter  outside 
temperatures  are  3.5°  and  above.  A 
few  installations  have  been  made  in 
Los  Angtdes.  One  such  cmiditions  a 
hospital  unit  of  a  large  aircraft  plant; 
another  installation  is  for  executive  of¬ 
fices  in  lios  Angeles  steel  plant.  Re¬ 
sults  havf  been  quite  satisfactory. 


Large  self-c(nitained  units  designed 
for  using  both  air  and  water  as  the 
heat  source  have  been  propt»sed.  How¬ 
ever,  it  is  doubtful  whether  anv  manu¬ 
facturer  will  risk  production  on  this 
type  of  e(|uipment  for  some  time  to 
come.  There  are  too  manv  variables  in 
design  and  the  market  is  too  limited 
to  attem{)t  factory  ])roduction. 

(I<>iirlii>i4»ns 

Reversed  cycle  air  conditioning  sys¬ 
tems  are  economical  and  practical  as 
year-around  air  conditioniTig.  when  de- 
sigt)ed  and  applied  in  accordance  with 

Air  conditioning  equipment  at  Emery¬ 
ville  plant  showing  condenser  section 
in  foreground  and  evaporator  section 
in  background.  Motors  shown  above 
units  are  3-hp.  motors  driving  fans  for 
exhaust  air  and  for  conditioned  air.  The 
photograph  also  shows  gauge  panel, 
thermostat  controlling  operation  of  the 
plant  and  the  main  control  panel.  The 
plant  uses  outside  air  normally  but 
is  supplemented  by  well  water  when  the 
outside  air  temperature  falls  below  35° 


good  engineering  practice.  Experience 
with  many  inslallati<»ns  in  office  build¬ 
ings  and  a  few  residences  shows  that 
satisfactory  operating  results  can  be 
obtained. 

This  type  of  air  conditioning  has 
definite  limitations  of  application.  Suc¬ 
cess  of  an  application  depends  on 
thermal  and  economic  considerations 
rather  than  on  mechanical  design.  Lo¬ 
calities  where  differences  between  sum¬ 
mer  and  winter  weather  conditions  are 
not  extreme  are  the  best  markets  for 
reversed  cycle.  Where  cold  winters  are 
common  and  of  long  duration,  the  re¬ 
frigeration  plant  must  be  considerably 
larger  than  would  be  recpiired  for  sum¬ 
mer  cooling.  The  capital  cost  of  equip¬ 
ment  for  these  localities  exceeds  that 
for  conventicmal  fuel  burning  air  con¬ 
ditioning  systems  and  the  advantages 
of  a  reverse  cycle  operation  disappear. 

\A  here  winter  heating  only  is  re- 
(piired  and  summer  cooling  non-essen¬ 
tial.  reversetl  cycle  systems  will  have 
limited  application. 

To  date  the  market  for  reversed 
cycle  air  conditioning  is  small  but 
promising. 
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carefully  ^vith  Fig.  3  and  4.  A  battery 
!  a  positive  and  a  negative  terminal. 

I  The  current  flow  is  said  to  be  out 
1/  from  the  positive  terminal.  If  addi- 
f  t  (ional  current  capacity  is  needed,  an- 

*  I  battery  is  connected  in  parallel 

with  the  first,  by  connecting  together 
I  terminals  of  lihe  polarity.  If  increased 
voltage  were  desired,  the  positive,  or 
polarity,  terminal  of  one  battery  w  ctuld 
he  connected  to  the  uegotive.  or  non- 
polarity,  terminal  of  the  (»ther.  See 
Fi".  2a  and  2b.  In  a  transformer,  at 
the  instant  current  is  flowing  in  at 
I  HI),  current  is  also  flowing  out  at 
(\1).  Thus  the  (XI  )  terminal  may 
he  thought  of  as  the  positive,  or  po/or- 
itv.  terminal  and  parallel  or  series 
connections  are  made  as  w  ith  batteries. 
'***(  Fig.  3a  and  3b  show  these  connections 
for  transformers  of  the  same  polarity. 
Fig.  4a  and  4b  illustrate  the  parallel 
and  series  connection  of  transbtrmers 
(,f  unlike  polarity.  It  should  be  noted 
"■  that  in  a  parallel  connection,  the  volt- 

*  age  of  the  individual  transformers 
j  must  be  the  same. 

’■  I  In  some  cases  there  may  be  no  indi- 
’■  cation  of  a  transformer’s  polarity,  or 
n  line  mav  wish  to  check  existing  mark- 
^  ings.  There  are  two  simple  methods 
^  for  testing  the  pcdarity  of  a  Iratisfor- 
mer.  Both  methods  neatly  prove  the 
I  rule — in  on  polarity-  out  on  polarity. 
One  method  employs  any  alternating 
current  lighting  circuit,  and  an  a-c 
voltmeter.  Connections  are  made  as  in 
Fig.  5.  The  voltmeter  is  first  connected 
to  measure  the  voltage  “V”  impressed 
on  the  high-voltage  winding.  It  is  then 
connected,  as  shown,  to  measure  the 
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voltage  “V”  plus  or  minus  the  induced 
voltage  “e’’  of  the  low-voltage  wind¬ 
ing.  Fig.  .5a  illustrates  the  test  of  a 
subtractive  transformer.  The  arrows 
shown  represent  the  relative  direction 
of  the  induced  voltages,  which  are  in 
such  relative  direction  as  to  tend  to 
cause  a  current  to  flow  out  from  both 
fHl)  and  (XT)  at  the  instant  exciting 
current  is  flowing  in  to  (FIl).  These 
voltages  o))pose  each  other  through 
the  voltmeter  in  a  subtractive  trans¬ 
former,  but  assist  each  other  in  an 
additive  transformer,  as  in  Fig.  .5b. 

The  second  method  employs  a  low- 
voltage  battery  connected  to  the  high- 
voltage  winding  through  a  switch,  and 
d-c  voltmeter.  The  a-c  method  is  rec¬ 
ommended  for  use  when  possible,  espe¬ 
cially  for  larger  pow’er  transformers. 
Fig.  6  illustrates  the  essentials  of  the 
d-c  test.  As  the  switch  is  closed,  cur¬ 
rent  flows  in  on  polarity  (HI),  and 
during  the  huild  up,  voltage  is  induced 
m  the  low-voltage  winding  which  is  in 
such  a  direction  as  to  tend  to  make 
current  flow'  out  at  polarity  (XI). 
(^are  should  he  taken  to  disconnect  the 
voltmeter  before  opening  the  switch  to 
protect  the  meter  from  possible  dam¬ 
age  due  to  the  inductive  “kick.” 


[Second  in  the  series  of  articles  will  cover  the  use  of  vectors] 
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Northwest  house  heating  program  would  build  100,000  kw.  load  in 
five  years.  Question  confronting  engineers  is,  shall  application  be 
by  space  heating,  panel  heating,  heat  storage  or  by  the  heat  pump?  * 
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MKI'HODS  «»f  converting  elec¬ 
trical  energy  into  heat  and 
means  (tf  applying  it  to  house 
heating  present  inanv  serious  questions 
to  those  interested  in  the  promotion 
of  electric  house  heating  in  the  Pacific 
Northwest.  In  a  previous  article 
{Realism  in  Electric  House  Heating, 
Electrical  West,  March  1945,  p. 
61),  practical  aspects  of  the  rate  situa¬ 
tion  were  presented.  Assuming  that 
compensatory  rates  are  established 
which  will  attract  some  volume  of  this 
business,  the  (juestion  then  becomes 
one  of  how  liest  to  apply  electric  heat¬ 
ing  to  residences. 

There  are  at  least  four  general  ap¬ 
proaches  to  the  problem,  each  with 
some  ramifications.  These  are:  Space 
heating  with  individual  unit  heaters; 
panel  heating;  heat  or  thermal  stor¬ 
age  systems,  and  the  heat  pump.  Load 
characteristics  and  the  status  of  devel¬ 
opment  of  each  will  he  discussed  brief¬ 
ly  to  give  many  a  better  over-all  pic¬ 
ture  of  the  house  heating  problem. 
It  is  assumed  for  purpose  of  this  dis¬ 
cussion  that  houses  to  he  electrically 
heated  will  he  properly  insulated.  Heat 
insulation  of  houses  is  a  large  sub¬ 
ject  in  itself,  and  may  he  dealt  with  in 
a  se})arate  article  at  a  later  date. 

Space  II(‘aling 

Of  the  four  general  methods  of 
applying  electric  heat  to  homes,  data 
are  available  on  only  one  system  that 
is  based  upon  a  sufficient  number  of 
installations  to  supply  dependable  in¬ 
formation.  This  is  with  the  method 
that  employs  space  heaters.  Some  re¬ 
liable  information,  although  far  from 
complete,  is  now  available  in  the 
Northwest  mi  some  hundred  odd 
houses  in  Longview.  \^'ash..  about  30 
homes  in  Portland  and  on  100  elec¬ 
trically  heated  apartment  courts  in 
Portland.  Ponneville  is  gathering  data 
on  those  in  Longview  and  Portland 
General  Electric  Co.  on  those  in  Port¬ 
land.  Information  is  comjilete  on  kilo- 
watt-honrs  and  bills,  but  engineers  are 
not  satisfied  with  completeness  of  data 
on  demand,  diversity  and  load  factor. 

Since  practically  all  electric  heating 
of  residences  in  the  past  has  been 
done  by  space  heaters  and  in  view  of 
the  fact  that  equipment  for  this  meth¬ 
od  of  heating  has  been  quite  fullv' 


developed,  it  is  probable  that  early 
promotion  of  electric  house  heating 
in  the  Northwest  will  be  along  these 
lines.  Individual  room  heaters,  each 
thermostatically  controlled,  are  favored 
by  many,  fhere  is  only  one  way  of 
preventing  space  heaters  from  becom¬ 
ing  an  undesirable  load  for  the  serv¬ 
ing  utility.  That  is  by  requiring  each 
heater  to  be  thermostatically  con¬ 
trolled  so  that  the  house  heating  load 
will  be  a  24-hour  load  with  very  high 
daily  load  factor.  It  is  advantageous 
with  any  heating  system  to  operate  it 
on  a  24-hour  basis,  maintaining  70° 
in  the  daytime  and  about  60°  at  night. 

A  demand  type  of  rate  undoubtedly 
will  be  used  to  induce  the  customer  to 
break  up  the  heating  load  into  as  many' 
small  units  as  possible  and  to  oper¬ 
ate  them  throughout  the  24  hours  of 
the  day.  As  a  further  measure  to  help 
hold  down  demand,  some  companies 
may  require  the  kitchen  heater  to  be 
double-throw  switched  against  a  bed- 

Recent  installation  of  a  central  elec¬ 
tric  furnace  made  by  the  Ace  Electric 
Co.  of  Portland,  which  looks  promising. 
Eight  2-kw.  Chromalox  strip  heaters  are 
controlled  in  2-kw.  steps  by  a  Minnea- 
polis-Honeywell  bridge  circuit  control 


room  heater,  so  that  only  one  at  a  time' 
may  he  operated. 

Data  so  far  available  would  indi¬ 
cate  that  the  connected  load  per  house 
for  the  territory  west  of  the  Cascade; 
Mountains  would  range  from  12  to2oj 
kw.,  and  average  a  little  over  15  kn.' 
Based  upon  preliminary  information! 
from  Longview,  it  appears  that  a  di¬ 
versified  demand  of  about  6  kw.  per; 
house  can  be  obtained  in  that  par¬ 
ticular  area.  Annual  load  factors  up 
to  25*^  are  said  to  be  possible.  Based 
upon  costs  in  Portland  and  Longview. ' 
it  is  expected  that  a  space  heating  in-j 
stallation  will  average  about  S400. 
This  compares  with  S500  to  S600  for 
modern  automatic  fuel  burning  sys¬ 
tems. 
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Elv'clrir  Furnace  ' 

Central  edectric  hot  air  furnaces 
might  be  placed  in  the  same  general 
category  as  spae'e  heating.  One  manu¬ 
facturer  in  Portland  is  making  this 
type  of  heating  system  and  one  of  the 
accompanving  })hotographs  shows  a 
typical  installation.  This  system  haS| 
many  points  in  its  favor  and  a  num-  i 
her  of  utility  men  are  enthusiastic^ 
over  its  possibilities.  The  in'^tallation 
shown  contains  eight  2-kw.  strip  heat¬ 
ers  jdaced  in  the  filtered  forced  air  cir¬ 
culating  system. 

A  unicpie  feature  of  this  furnace  is 
that  the  strip  heaters  are  controlled  in 
2-kw.  steps  Iiy  a  control  device  operat¬ 
ing  on  the  bridge-circuit  principle.  If 
the  house  was  cold  and  the  furnace 
should  be  turned  on,  there  is  a  five 
second  time  delay  between  the  suc¬ 
cessive  cutting  in  of  the.  2-kw.  heating 
units.  These  features  appeal  to  the  dis¬ 
tribution  engineer.  One  of  the  doubt- f 
fill  advantages  claimed  is  its  adapta- 1 
bility  to  existing  hot  air  sy  stems  mak- J 
ing  it  easy  to  convert  to  electric  heat- 
Very  few  old  hot  air  systems  can  he  1 
converted  economically  to  modern  high  j 
air  volume  nnnn  air  systems.  Heat  | 
losses  are  said  to  be  small  and  only  * 
suefliient  to  take  the  chill  off  the  base- , 
ment  and  to  prov  ide  a  small  amount ! 
of  desirable  heat  beneath  the  floor.  | 

Demand,  diversilv  and  load  factor  j 
should  be  about  the  same  as  with  unit| 
space  heaters  thermostatically  con| 
trolled.  Cost  of  a  complete  house  heat- 1 
ing  installation  is  said  to  conqiare  fa- 1 
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factor  ill  the  s)steiu  peak  anil  the  may  he  reversed,  or  dampers  manip- 

shape  of  the  load  curve.  Eiifiineers  ulated  to  change  the  direction  of  air 

})oint  out  that  off-peak  house  heating  flow,  and  the  system  at  once  provides 
in  any  degree  of  saturation  (as  low  summer  cooling.  Where  summer  cool- 
as  2'r  on  one  system)  would  deter-  ing  can  he  used  advantageouslv,  as  it 

mine  the  s\stem  peak  and  might  only  very  likely  can  east  of  the  Cascade 

transfer  trouhles  to  some  other  time  Mountains,  the  heat  pump  strikes  at 

of  the  day  and  result  in  little,  if  any,  the  very  crux  of  the  whole  house  heat- 
advantage.  ing  [irohlem—  that  of  good  annual 

load  factor,  and  a  quite  attractive  rate 
llt-ai  Pump  might  he  offered  for  this  type  of  load. 

Unfortunately,  however,  there  is  one 
The  heat  pump  holds  promise  of  stumhling  block  at  the  present  time, 
being  the  answer  to  many,  many  pnth-  Ihat  is,  the  lack  of  a  system  that  will 

lems.  In  its  present  stage  of  develop-  extract  heat  from  the  outside  air  when 

ment,  there  is  one  unsolved  problem  the  temperature  fall*  below  about  30°. 
that  can  be  its  death  knell  in  cold  Since  air  is  the  most  logical  source  of 

climates,  if  not  overcome.  I'he  heat  heat,  some  solution  to  this  problem 

pump,  or  reverse  cycle  refrigeration  as  must  be  found  if  the  heat  jiump  is  to 


ly  with  modern  automatic  com 
re  fuel  fired  systems. 


Panel  Healing 


Panel  heating  has  attracted  atten¬ 
tion  on  the  Patdfic  Coast  in  recent 
years  and  there  are  several  commercial 
applications,  notably  with  the  heating 
wires  installed  in  concrete  floors.  Eng¬ 
land  has  contributed  considerable  in¬ 
formation,  and  the  University  of  Cal¬ 
ifornia  has  been  conducting  research 
for  several  years.  As  between  ceiling, 
walE  or  floor,  it  would  appear  that 
application  at  the  floor  jiossesses  some 
advantages.  Perha|)s  manufacturers 
will  develop  a  fireproof  heating  pad 
that  may  be  installed  beneath  rugs. 

Regardless  of  how  applied,  panel 
radiant  heating  will  have  somewhat 
the  same  load  characteristics  as  the 
unit  heater.  It  does  have  a  possible 
advantage,  however,  in  that  comfort 
can  be  had  with  a  much  lower  room 
temperature.  Moreover,  the  tempera¬ 
ture  gradient  between  ceiling  and  floor 
is  low.  However,  panel  heating  still 
requires  much  development  w<trk  be¬ 
fore  it  is  a  package  job  readv  to  be 
offered  to  the  public. 


hiATERVOlR 


Thermal  Storage 


the  possibility  of  Another  approach  to  the  electric  house  be  in  the  picture.  Extracting  heat  from 

1  if  desired.  The  heating  problem  is  the  heat  or  thermal  the  outdoor  air,  even  when  the  tern- 

ires  only  six  hours  storage  system.  Here  is  shown  a  550-  perature  outside  is  below'  freezing,  is 

lied  20  kw.  out  (»f  hof  water  storage  tank  using  four  bireseen  as  being  a  definite  comnier- 

maintain  70°  w  ith  5.kw.  insert  heaters.  The  Washington  cial  possibility  in  the  near  future  by 

1°  variation.  Heat  Water  Power  Co.  is  cooperating  with  some  engineers. 

stems  are  an  ever  inventor  in  compiling  operating  data  Water,  of  course,  w'ould  offer  a  solu- 
Ideiii.  and  the  prob-  tion.  but  it  is  considered  impractical 

rst  cost  is  an  ini-  it  is  sometimes  called,  in  principle  is  to  dig  one  or  more  wells  in  every  back 

nothing  more  nor  less  than  a  conveyor  yard.  Nor  is  city  water  thought  to  be 

red  to  say  what  the  system  driven  by  a  motor  that  taps  a  the  answer  because  of  the  high  cost, 

ith  thermal  storage  free  “coal”  pile  outside  the  house,  even  if  its  use  were  permitted  on  any 

ast  that  can  be  said  Provided  there  is  a  suitable  external  large  scale. 

onie  promise.  How-  source  of  heat,  the  amount  of  heat  lib-  So  intense  is  the  interest  in  the 
[f-peak  possibilities  erated  inside  the  house  may  be  approx-  heat  pump,  that  Ei.f.ctrical  West  is 

valuated,  character-  imately  four  times  the  heat  equivalent  publishing  an  article  on  page  6.5  of 

might  not  be  any  of  the  energy  required  to  drive  the  this  issue  dealing  with  its  present  state 

n  with  unit  heaters  compressor.  This  means,  obviously,  of  develojmient  and  some  of  the  prob- 

Those  who  would  that  8  mill  current  for  the  heat  pump  lems  involved  in  its  application  in 

•mal  storage  system  is  the  equivalent  of  2  mill  energy  con-  cold  climates.  So  intense,  likewise,  is 

a  to  the  house  heat-  verted  directly  into  heat  by  the  re-  the  interest  in  electric  house  heating 

d  not  overlook  the  sistance  method.  in  the  Pacific  Northwest  that  Elec- 

IV  appreciable  sal-  The  possibilities  with  any  such  trical  West  wall  continue  to  publish 
heating  load,  the  proposition  are  intriguing,  to  say  the  information  on  the  many  ramified 

nes  the  determining  least.  Moreover,  the  refrigerating  cycle  problems  involved. 
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Transformer  Emergency  Overloadino 


April' 


Wincding  hot  spot  temperature  is  determined  from  top 
oil  temperature  in  emergency  overloading  of  power  trans¬ 
formers.  Example  and  curves  illustrate  method  employed 


R.  J,  Cobban  and  L  IV,  Lengnick 


Hawaiidn  Electric  Co.,  Honolulu 


WriH  the  ttuthreak  of  war,  the 
load  on  many  transformer 
snhstations  in  and  around 
Honolulu  was  increased  with  the 
stepped  up  war  activities.  Eorluuately, 
the  increased  e*)oIing  hy  trade  winds 
prevailing  in  the  area  and  maximum 
ambient  temperature  of  31  °C.  ])er- 
mitted  overloading  of  transformers  in 
outdoor  stations  beyond  load  values 
normally  considered  safe  hy  conven¬ 
tional  calculations.  However,  during 
the  spring  and  summer  of  1042.  follow¬ 
ing  the  bombing  attack  of  Dec.  7,  1041. 
many  important  substations  were  en¬ 
closed  with  splinter  proof  walls  to  the 
height  of  the  bushings  to  protect  the 
equipment  from  damage  by  near 
misses.  These  enclosures  reduced  the 
effectiveness  of  trade  wind  cooling  in 
various  degrees  depending  on  the  area 
within  and  the  height  of  the  ]>rotecting 
walls. 

For  many  cases,  replacements  for 
overloaded  power  transformers  were 
not  available  and  could  not  be  obtained 
for  several  months.  It  then  became  nee- 


peralure  as  read  from  thermometers 
which  are  tested  for  accuracy  gives  re¬ 
liable  data  under  all  conditions  of 
cooling  and  loading.  It  is  necessary, 
however,  to  translate  this  measured  top 
oil  temperature  into  winding  hot  s|)ot 
temperature  as  a  safe  guide  for  emer- 
gencv  overloading  of  transformers. 


Hot  Spot  Teinperaliire 


A  hot  spot  winding  temperature  of 
1()5°(7  is  considered  safe  for  trans¬ 
former  windings  in  ox\gen  free  oil 
Hot  spot  temperature  of  1()5°C.  wil 
m)t  cause  rapid  deterioration  of  insula 
tion  hut,  for  higher  tenq)eratures,  eon 
sideration  must  he  given  to  the  dura 
tion  of  the  overloads  as  affecting  the 
life  of  the  insulation.  Ihis  d(tes  not 
et)me  within  the  sco|)e  of  this  discus- 


Fig.  I — Safe  top  oil  temperature  for 
various  per  cent  load  on  a  particular 
transformer  in  emergency  overloading 


sion.  For  transformers  with  oil  in 
contact  with  air.  a  hot  spot  windb 
temperature  of  05 °C.  is  considere.: 
safe,  though  s<»me  sludging  may  i 
velop  at  this  temperature.  Having  df  j 
termiiied  the  j)ermissihle  hot 


spot; 


160 


winding  temperature  for  the  tran^ 
former  under  study,  it  is  ])ossihle  b\ 
the  use  of  known  data  on  temperature 
gradients  to  construct  a  safe  top  oil 
tem|)erature  curve  for  all  load  condi-^ 
tions.  Such  a  curve  is  in  effect,  tbe’ 
permi.ssihh*  hot  spot  temperature  fronil 
which  is  subtracted  the  calculated! 
gradients  between  the  winding  hot! 
spot  temj)(‘ratiire  and  top  oil  tempera 
ture  as  iiH*asmed  hy  a  thermometer. 

\  typical  example  is  given  to  illu^ 
trate  the  construction  and  use  of  sucli 
a  safe  toj)  oil  temperature  curve.  One 
substation  serving  an  important  war 
effort  contained  a  208-kva.,  10%,  12 
kv.,  three-|)hase  step  type  regulator.! 
sujrplying  two  1.000-kva.  three-phase.* 
0.1. S.C.  transformers.  11-kv.  delta  pri 
marv,  13-kv.  grouruh'd  star  secondarr 


Th. 

typ 

an( 

exp 

sui 

of 

rat 

sui 

the 


essary  to  accurately  determine  safe 
loading  of  existing  transformers  in 
order  that  vital  war  work  could  be  car¬ 
ried  on  up  to  the  limit  of  available 
transformer  capracity.  To  have  burned 
out  the  transformers  bv  excessive  over¬ 
loading  would  have  resulted  in  a  seri¬ 
ous  interru|)tion  of  yvar  effort.* 

For  these  reasmis  a  careful  study 
was  made  of  recent  technical  p)ap)ers  on 
the  subject  of  emergency  overloading 
of  transformers.  'Phese  pa|)ers  give 
valuable  information  for  the  calcula¬ 
tion  of  tempierature  gradients  between 
eop)p>er  hot  s|)ot  and  top)  oil  tempiera- 
ture,  hut  do  not  take  into  account  the 
increase  in  cooling  effect  of  natural  air 
currents  in  outdoor  substations.  It  has 
been  determined  bv  observation  that 
the  top  oil  tempverature  of  transformers 
in  outdoor  substations  carrying  full 
load  with  moderate  trade  winds  blow¬ 
ing  is  much  lower  than  shown  by  fac¬ 
tory  test  rep)orts  where  tested  in  still 
air.  All  of  the  technical  p)a|)ers  re¬ 
viewed  exclude  from  their  calculation 
of  top  oil  tempjerature  the  increase  in 
cooling  from  natural  air  currents. 
There  is  a  need  for  additional  data  on 
transformer  loading  based  on  actual 
top  oil  temp)erature.  The  top  oil  tem- 
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The  core  and  coils  were  removed  from 
the  tank  and  found  on  inspection  to  be 
in  excellent  condition.  The  oil  tested 
30  kv,  and  its  acidity  was  .056  milli¬ 
gram  of  KOH.  One  of  these  transform¬ 
ers  is  now  hack  in  service,  the  others 
ready  for  use  when  needed. 

The  condition  of  these  transformers 
following  15  months  operation  at  loads 
and  temperatures  not  considered  safe 
hy  conventional  calculations  seems  to 
justify  use  of  the  method  adopted.  By 
permitting  these  overloads,  aid  has 
been  rendered  to  the  war  effort  without 
damage  to  equipment.  Transformers 
are  now’  being  purchased  with  copper 
temperature  relays  which  will  permit 
increased  loading  under  favorable 
cooling  conditions.  Such  a  relay  would 
have  sounded  a  warning  during  the 
excessive  overloading  and,  if  not  cor¬ 
rected,  would  have  tripped  the  feeder 
breaker. 


These  transbtrmers  are  of  the  sealed 
type  and  have  strap  wound  ])rimary 
and  secondary  coils  with  both  sides 
exposed  to  oil.  This  transformer  is  as¬ 
sumed  to  have  a  temperature  gradi('nt 
of  10°C.  from  top  oil  to  hot  spot  at 
rated  load.  y\t  all  overloads,  it  is  as¬ 
sumed  that  this  gradient  will  var\  as 
the  0.8  power  of  cop|)er  losses  which, 
in  turn,  vary  as  the  square  of  load  cur¬ 
rent.  This  gradient  then  may  be  cal¬ 
culated  for  all  load  values  as  10°C. 

(total  amperes)  ,  .  r  i  •  i 

- - - ' - l.()  trom  which 

(name  plate  amperes) 

the  followiim  results  are  obtained: 


Load 

Gradient 

Load 

Gradient 

)00% 

10 

140% 

17.13 

il07o 

)  ).66 

1 50% 

19.13 

120% 

13.38 

160% 

21.21 

130% 

i5.22 

170% 

23.37 

Curve 

“A”.  Fig.  1. 

is  })lotted.  based 

on  1()5°(].  hot  spot  from  which  above 
gradients  are  subtracted  to  obtain  safe 
oil  temperature  curve.  When  the  opera¬ 
tor  has  a  top  oil  thermometer  reading 
below  this  curve  for  anv  (»verload.  no 
action  is  necessarv;  but  when  the  tem¬ 
perature  for  any  load  is  found  to  be 
above  the  curve,  he  may  report  the 
readings  for  decision  of  others  as  to 
action  required.  A  typical  eight-hour 
day  shift  load  for  approximately  four 
months  prior  to  the  erection  of  splinter 
proof  walls  as  measured  by  a  record¬ 
ing  ammeter  in  the  13-kv.  winding  of 
the  transformers,  name  plate  rating 
88,9  amp.,  is  shown  in  curve  “B”. 
Fig.  2.  During  this  period,  the  maxi¬ 
mum  top  oil  temperature  on  one  trans¬ 
former  was  82  ®C.,  the  other  showed 
83°C. 

The  regulator  oil  temperature  dur¬ 
ing  these  overloads  reached  65 °C.  This 


Fig.  2 — Typical  dally  load  curves  for 
bank  of  1 ,000-kva.  three-phase  trans¬ 
formers  carrying  emergency  overloads 

low  temperature  is  explained  by  the 
fact  that  the  regulator  was  operating 
at  or  near  neutral  at  maximum  load 
and  only  a  small  portion  of  the  series 
windings  was  in  the  circuit. 

Following  the  erection  of  splinter 
proof  walls  at  this  station,  another 
feeder  was  made  available.  Part  of  this 
load  was  then  transferred,  after  which 
a  typical  daily  load  curve  as  carried 
by  this  station  for  approximately 
eleven  months  is  shown  bv  curve  ‘’C”, 
Fig.  2. 

1'he  consumer  through  error  trans¬ 
ferred  to  this  station  the  load  from  an¬ 
other  feeder  during  an  outage.  This 
excessive  overload  continued  for  part 
of  one  day  shift  and  the  early  part  of 
the  following  day  shift.  The  recording 
ammeters  had  been  removed  and  the 
method  of  metering  this  load  was  bv  a 
recording  kva.  and  kw.  meter  with  a 
full  scale  reading  of  2.700.  This  meter 
was  off  scale,  but  from  available  data 
this  overload  was  computed  to  be 
about  170'f  as  shown  by  curve  “D”. 
The  maximum  temperature  was  93°(]. 
and  95 °C.  as  indicated  by  the  maxi¬ 
mum  temperature  pointer  of  the  top 
oil  thermometer.  Calculation  of  hot 
spot  rise  above  top  oil  temperature 
during  this  period  of  excessive  over¬ 
load  by  the  above  method  indicates  a 
hot  spot  temperature  of  119°C..  which 
is  within  the  limits  as  shown  in  Table 
I  of  the  Interim  Report  of  the  Trans¬ 
former  Subcommittee,  AIEE. 

These  transformers  were  replaced 
when  new  equipment  was  available. 
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Interrupting  Shorts 

Ways  of  completely  and  swiftly  in¬ 
terrupting  short  circuits  of  as  much 
as  5,000.000  kva.  in  super  power  sys¬ 
tems  of  the  future,  were  discussed  by 
A.  W.  Hill  and  W.  M.  Leeds,  section 
engineers  of  Westinghouse  Electric  & 
iMfg.  Co.  before  an  eastern  AIEE 
meeting.  Circuit  breakers  already  have 
successfully  interrupted  as  much  as 
3,500.000  kva.  and  are  in  every  day 
use.  Laboratory  W'ork  gives  consider¬ 
able  assurance  that,  when  needed, 
breakers  having  ratings  of  5,000,000 
kva.  can  be  made  available.  Whether 
the  advantages  of  solidly  tied  together 
super  power  systems  are  to  be  fully 
realized  may  depend  in  considerable 
measure  on  protective  equipment 
which  can  interrupt  faults,  they  said. 

Explaining  how’  circuit  breakers  in¬ 
terrupt  short  circuits  automatically, 
they  outlined  design  considerations 
necessarv  to  create  breakers  that  can 
adequately  handle  anticipated  concen¬ 
trations  of  power.  Without  a  high- 
power  laboratory  for  the  complete  test¬ 
ing  of  equipment,  the  development  of 
modern  circuit  interrupting  devices  to 
their  present  high  state  of  effectiveness 
would  have  been  virtually  impossible. 
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UGHTING  AND  WIRING 


FOK  many  years  riihher  has  l)een 
the  most  generally  used  (lexihh* 
dieleetrie  for  wires  and  cables 
and,  consequently,  our  concepts  of  de¬ 
sirable  characteristics  for  such  mate¬ 
rial  are  all  based  on  experience  with 
rublK'r.  As  a  result  of  the  war,  it  has 
been  necessary  to  use  synthetic  insu¬ 
lating  materials  which,  in  general, 
have  lower  insulating  and  physical 
characteristics  than  those  t)f  rubber. 
The  acceptable  use  of  these  materials 
with  their  lower  values  may  result  in 
a  new.  concept  of  the  re<juirements 
necessary  for  insulating  materials  in 
the  postwar  period  for  some  applica¬ 
tions. 

l*rit>r  t«*  the  war  extensive  research 
w«trk  had  been  done  to  find  an  insu¬ 
lating  material  which  would  lie  non¬ 
combustible.  and  one  which  would  not 
deteriorate  in  the  presence  of  air  and 
light  as  well  as  oil. 

The  first  materials  to  become  avail¬ 
able  ctunmercially  were  Neoprene  and 
Thiokol.  These  were  used  as  coverings 
over  rubber  insulation  as  a  protection 
against  air,  light  and  oil  —  particularly 
the  latter.  Neither  has  very  high  in¬ 
sulating  (pialities  and.  conseipiently. 
thev  are  restricted  to  use  as  jackets  or 
coverings,  or  where  the  voltage  rc- 
<]uirements  are  verv  low. 

Sjulhclic  Hcsins 

fhe  term  “synthetic  rubber"  has 
been  used  rather  loosely  during  this 
war  period  as  applying  to  both  vul- 
canizable  materials  and  thermoplastic 
materials,  'fhermoplastic  materials  do 
not  vulcanize.  Strictly  speaking,  the 
term  “synthetic  rubl>er"  applies  to 
vulcanizable  materials  only,  of  which 
there  are  five  general  types.  These  arc 
Neoprene.  Thiokol.  Buna-N,  Buna-S 
and  Butyl. 

The  next  develofiment  was  the  poly¬ 
mers  of  vinvl  chloride  and  copolymers 
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of  \iii\l  chloride-acetate  which,  when 
[iroperly  plasticiz(‘d  and  stabilized, 
produce  useful  insulations.  Both  are 
thermoplastics  and  vary  essentially  in 
the  plasticizers  used  to  bring  out 
special  characteristics  in  the  insula¬ 
tions. 

I’olyvinyl  chloride  resins  themselves 
})ossess  only  mediocre  electrical  prop¬ 
erties,  but  through  the  use  of  plasti¬ 
cizers  these  qualities  can  be  improved. 
Often  in  the  attainment  of  improved 
(juality  other  characteristics  are  par¬ 
tially  sacrificed.  Here  is  an  example: 
When  they  are  properly  plasticized, 
their  resistance  to  flame  is  very  good 
but.  in  order  to  obtain  flexibilitv  at 
low'  temperatures,  it  is  necessary  to  use 
other  plasticizers  which  impair  the 
fire-resistant  qualities. 

Insulating  compounds  have  been 
produced  from  poivvinvl  chloride  that 
have  excellent  dielectric  strength;  how¬ 
ever,  insulation  resistance  is  low.  the 
power  factor  and  dielectric  constant 
high  as  compared  to  natural  rubber 
eompounds.  I  hev  also  have  the  inher¬ 
ent  defects  prevalent  in  plastics,  namely, 
they  deform  at  the  higher  ojierating 
temperatures,  and  become  brittle  at 
low  operating  temperatures.  .Mso  thev 
are  affected  by  vibration,  particularly 
at  low  tenqieratures. 

Prior  to  the  war  these  materials  had 
been  used  extensivelv.  in  the  building 
wire  field  in  particular  in  type  S\ 
wire  and.  in  spite  of  their  low'  elec¬ 
trical  characteristics,  have  been  accept¬ 
able  for  special  applications.  In  order 
to  use  these  materials  decided  de¬ 
creases  in  spi’cifieation  reejuirements. 
for  insulation  resistance  particularlv. 


What  future  for 

Buna-S  Buna-N 

Thiokol  Butyl 

Neoprene 
Thermoplastics 
Nylon  Glass 

Polyethylene 
Cellulose  acetates 


have  been  necessary.  T  his  tendency  t(j 
accept  lower  insulation  resistance  val 
lies  as  compared  with  natural  rubber 
no  doubt  will  continue  to  prevail  it 
the  postwar  period,  and  may  chang-* 
(»ur  concepts  of  acceptable  insulatiom, 
Ethyl  cellulose,  cellulose  acetate,  cd. 
lulose  acetate-butyrate,  styrene,  nylon, 
polyethylene,  cellulose  nitrate  and  phe 
nol-formaldehyde  resins  are  other  res¬ 
inous  products  suitable  for  insulation; 
or  jackets  on  wires  and  cables. 

Nylon  is  an  amide  for mulationi 
which  eliminates  the  use  of  the  plas 
ticizing  agents  recjuiri'd  in  some  other 
thermoplastics,  and  is  made  in  mam 
types.  Originally  developed  for  worn 
en’s  hosiery,  its  use  was  later  extende(i| 
to  bristles  for  the  brush  industry.  A 
special  type  was  develo))ed  for  thej 
wire  and  cable  industry  for  use  ini 
combination  with  other  materials,  I 
principally  as  a  jacket  covering,  to, 
improve  the  physical  properties.  Ny-l 
Ion  has  a  high  resistance  to  heat  andj 
abrasion.  ^ 

f)f  all  the  synthetic  resins,  poly-^ 
ethylene  is  the  outstanding  material  it* 
electrical  i-haracteristics.  It  has  higl 
dielectric  strength  as  well  as  an  ex 
trernely  low  power  factor  and  dieleo 
trie  constant.  However,  it  is  flammable, 
and  also  it  is  a  thermoplastic.  Poly 
ethylene  is  suitable  as  an  insulation, 
particularly  for  high  frequenev  corn-j 
munication  cables  such  as  used  in 
radar,  television,  etc.  It  mav  also  find 
application  as  insulation  for  wires  and 
cables  for  other  uses  in  the  postwar 
period. 

Synthetic  Kiihbers 
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Neo|)rene  and  Thiokol,  as  mentioned 
previously,  being  poor  electrically, 
have  little  application  as  insulations. 

T  he  same  applies  to  Buna-N.  which  is , 
a  butadiene  acrylonitrile  copolymer 
having  oil-resisting  properties  similar 
to  Neoprene.  All  three  of  these  ma¬ 
terials  are  used  for  jacket  compounds; 
Neoprene  especiallv  under  oil  condi¬ 
tions,  and  also  where  sunlight  is  * 
factor,  as  Neoprene  is  very  resistant  to 
sunlight. 

Butyl  is  a  copolymer  of  either  buta¬ 
diene  or  isoprene  and  isobutylene,  de-- 


da 

Bi] 

sal 

tir 


on 

tu 

isl 

it 


veloped  ])rimarily  for  the  autoniobikl  lo 


Wiring  77 


ency  to 
ice  val- 
rubbt: 
vail  it 
chang ' 
latiom, 
ite,  cel- 
nylon, 
id  phe. 
ler  res- 1 
dations  [ 


lationk 
e  plas-1 
;  othei' 
mam  I 
worn- 1 
tended  [ 


try. 
ir  thej 
use  in 
teriak 
ug,  to 
5.  Ny- 
It  and 


polyj 

rial  ill 
higli 
in  fx- 
dielff 
liable. 
Polv- 

ation. 
ooni- 
?d  in 
1  find 
s  and 
slwar 


ioned 
ally, 
tions. 
!ch  is 
ymer 
niilar 
ma- 
mds; 
tindi- 
is  a  I 
ntto 


buta- 

obilf 


- 

I  April.  1945— Electrical  West 

;  inner  tul»e  industry.  It  has  high  heat 
i  resistance  and  high  resistance  to  the 
I  transmission  of  air,  which  make  it 
well  suited  for  this  jiurpose.  It  has 
excellent  electrical  characteristics,  but 
I  is  difficult  to  apply  as  insulation  and 
to  vulcanize,  particularly  on  continu¬ 
ous  vulcanization  eipiipnient.  Further 
development  of  this  material  is  iieees- 
«arv  for  its  use  in  the  cable  industry. 

‘  Buna-S,  or  (iK-.S  as  it  is  designated 
by  the  government,  is  the  “War  liahy” 
of  the  rubber  industry.  Phis  is  the  type 
on  which  the  government  has  spent 
I  hundreds  of  millions  of  dollars  to  con- 
'  struct  manufacturing  plants  in  dif¬ 
ferent  parts  of  the  country  which  are 
primarily  required  to  produce  rubber 
for  the  tire  industry.  The  wire  and 
cable  industry  never  required  more 
than  one-twentieth  of  the  rejjuirements 
of  the  tire  industry;  therefore,  in  es¬ 
tablishing  specification  reijuirements. 
first  consideration  was  given  tires,  and 
since  there  always  have  been  differ¬ 
ences  between  tire  and  calile  com¬ 
pounds.  some  dilfirujties  have  been 
experienced  using  Biina-S  in  the  wire 
and  fable  industry.  Buna-S  is  a  eom- 
binatitm  of  butadiene  and  styrene,  usu¬ 
ally  three  parts  butadiene,  one  part 
styrene.  Butadiene  can  he  made  from 
either  alcohol  or  petroleum.  Styrene 
is  a  coal  tar  product. 

Insulating  compounds  made  from 
Buna-S  in  general  have  lower  physical 
properties,  higher  water  absorption 
values  and  lower  insulation  resistance 
than  corresponding  compounds  using 
natural  rubber.  For  example:  a  typical 
compound  with  Buna-S  has  a  tensile 
strength  of  1,000  Ih.  per  sq.  in.  com¬ 
pared  with  2,000  Ih.  for  natural  rub¬ 
ber,  a  mechanical  water  absorption 
value  of  .30  mg.  compared  with  15 
mg.  for  natural  rubber,  and  an  in¬ 
sulation  resistance  constant  of  2,000 
as  compared  with  21.000  for  natural 
rubber. 

Industry  specifications,  such  as 
-ASTM,  wlien  using  Buna-S.  have  been 
revised  to  ree<»gnize  these  loxver  char¬ 
acteristics.  Because  of  our  experience 
with  natural  rubber,  these  lower  val¬ 
ues  were  originally  accepted  with  con¬ 
siderable  hesitancy,  hut  experience  to 
date  has  shown  that  installations  where 
Buna-S  compounds  have  been  used  are 
satisfactory.  If  these  compounds  con¬ 
tinue  to  })crf(*rm  satisfactorily,  there 
no  doubt  will  be  a  general  revision  of 
our  former  ideas  as  to  what  consti¬ 
tutes  acceptable  insulating  character¬ 
istics  in  the  postwar  period.  However, 
it  must  he  remembered  that  this  expe¬ 
rience  is  confined  at  present  to  approx¬ 
imately  two  years  against  a  back¬ 
ground  of  many  years  of  experience 
with  natural  rubber.  Likewise,  jacket 
specification  requirements  have  been 
lowered  from  3,500  lb.  tensile  for  nat¬ 


ural  rubber  to  1,800  lb.  for  Buna-S, 
Buna-N  and  Neoprene.  Jackets  meet¬ 
ing  these  requirements  have  been  in 
use  for  some  time,  hut  their  service 
performance  is  not  comparable  to  pre¬ 
war  high-grade  rubber  jackets. 

MisiOfllaneoiiM  (]overin{{» 

Glass:  During  the  course  of  the  war 
a  greater  use  of  glass  as  an  insulation, 
applied  in  fibre  form,  has  been  devel- 
op(*d  for  special  applications.  Glass 
has  several  very  desirable  character¬ 
istics.  It  has  fairly  good  electrical 
jiroperties,  will  not  burn,  and  is  non- 
absorptive,  hut  lacks  resistance  to 
abrasion.  Because  of  its  relatively  poor 
abrasion  characteristics,  its  use  is  re¬ 
stricted  to  combinations  with  other 
materiafs.  The  moisture  resistance  of 
glass,  particularly  at  high  tempera¬ 
tures,  can  he  greatly  improved  by  an 
application  of  the  recently  developed 
silicone  resins.  It  has  been  success¬ 
fully  used  in  the  aircraft  field  in  com¬ 
bination  with  other  materials  as  a 
covering  for  power  and  lighting  cables. 
It  also  has  some  uses  where  high  heat 
conditions  prevail. 

Asbestos:  Asbestos  has  been  used 
for  many  years  in  the  wire  and  cable 
industry  and  its  use  has  been  extended 
in  this  war  period.  Aircraft  cables,  as 
well  as  many  types  of  cables  for  ship- 
hoard  use  in  the  Navy,  utilize  asbestos. 


As  a  result,  new  and  better  forms  of 
asbestos  fibres  have  been  developed 
which  will  find  many  uses  for  wire 
covering  in  the  postwar  period  wher¬ 
ever  heat  resisting  and  flame  retard¬ 
ing  materials  are  required. 

Summary 

1.  Natural  rubber  is  still  the  best 
dielectric  and  will  continue  to  be  the 
best  dielectric  and  will  continue  to 
he  the  most  generally  acceptable  in¬ 
sulating  medium,  provided  it  is  avail¬ 
able, 

2.  Synthetic  rubber  insulating  ma¬ 
terials  have  been  developed  which,  al¬ 
though  not  as  good  as  natural  rubber, 
have  given  acceptable  service  over  a 
limited  period.  As  a  direct  substitute 
for  natural  rubber,  however,  further 
development  is  necessary  if  we  are  to 
attain  the  high  values  maintained  by 
natural  rubber  over  a  period  of  many 
years. 

3.  Thermoplastics  will  continue  to 
he  developed  and  will  find  their  great¬ 
est  use  in  special  applications,  such  as 
in  the  high-frequency  communication 
field,  radar,  etc. 

4.  With  the  ever  increasing  demand 
to  eliminate  fire  hazards,  the  use  of 
glass,  asbestos  and  other  heat  resisting 
mediums  will  continue  to  be  devel¬ 
oped,  particularly  in  the  appliance 
cord  field. 


Materials  that  go  into  various  synthetic  rubbers  shown  in  simple  diagram  form 
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Protection  from  Air-Borne  Bacteria 


April. 


New  germicidal  lamps,  properly  screened  and  installed,  are  used  to 
protect  persons  and  products  from  contaminations  present  in  the  air 


WHAI  about  the 
lamp?  riiis  is 
every  hociv  asks, 
dream  stuff  out  of  the 


germicidal 
a  question 
Is  it  just 
postwar  plan¬ 


ners'  imagination,  or  is  it  real?  Does 
it  kill  bacteria  and  if  so  how?  Hoyv 
effective  is  it?  What  are  its  limita¬ 
tions?  Is  it  dangerous  to  humans  and 
if  so  how?  Can  food  be  sterilized  bv 
it?  Just  vyhat  things  is  it  good  for  and 
how  is  it  used?  How  much  of  it  is 
needed?  \\  hat  does  it  cost? 

1'hese  questions  buzz  about  even  as 
the  first  models  of  germicidal  lamps  for 
homes,  schools  and  offices  begin  to  ap- 
fiear  in  dealers’  stores.  One  also  hears 
of  installations  in  food  processing 
filants.  medical  supply  manufacturing 
plants,  hospitals,  schools,  chicken 
houses,  bakeries,  breweries,  etc.  But 
such  talk  leaves  much  to  be  answered 
as  to  details  and  effectiveness. 

Probably  no  one  in  the  \\  est  has  had 
so  much  ex|K’rience  and  done  so  miicJi 
pioneering  in  this  ney\  but  jiromising 
field  of  electrical  usage  as  the  Tru-Air 
Idtraviolet  Products  Co.  of  Los  An¬ 
geles.  So  Ki.ectricai.  ^’est  inter¬ 
viewed  j.  1).  Gladstone,  chief  engineer 
of  the  company,  to  get  the  answer  to 
these  questions.  From  the  information 
supplied  by  him  and  from  exanqiles  in 
recent  Western  installations,  probably 
the  best  picture  of  this  neyv  field  of 
electrical  opportunity  can  be  gained. 


Tli«*  Licht  Source 


The  light  source  used  is  the  standard 
General  Klectric  germicidal  lamp  in 
both  the  15-  and  30-yvatt  size.  Lately, 
other  manufacturers  have  announced 
similar  lamps.  SyK  ania  has  made  such 
an  announcement  and  estinghouse. 


likewise,  may  soon  have  one  in  addi¬ 
tion  to  its  older  tyjie  Sterilamp,  yvhich 
is  a  high-voltage.  ct*ld  cathode  ultra- 
y  iolet  producer. 

fhe  (General  Klectric  germicidal 
lamp  is  a  standard,  tubular  mercury 
arc  lamp  like  the  standard  fluorescent 
lamp,  but  yvithout  the  fluorescent  pow¬ 
ders  and  made  of  a  special  Corning 
glass  yvhich  transmits  ultraviolet  radia¬ 
tions  in  the  2.557  an  band.  Ordinary 
glass  filters  out  ultraviolet.  '1  bese 
lamps  list  at  $4.50  for  the  15-yyatt  and 
§6.75  for  the  50-yvatt  and  are  oper¬ 
ated  from  standard  ballasts  used  yvith 
similar  yvattage  fluorescent  lamps. 

Handling  the  lamp  safely  is  y\here 
the  engineering  of  (dadstone  came  in. 
The  first  germicidal  lamps  produced  by 
(TK  yvere  recommended  to  be  used 
yvith  a  simple  curved  reflector,  which 
directed  the  rays  above  eye  level  when 
the  fixture  was  mounted  on  a  side  wall 
in  a  given  room,  fhis  type  of  unit  y\as 
used  for  certain  hosjiital  installations, 
in  ojierating  rooms,  children's  nur¬ 
series.  where  the  object  was  the  sub¬ 
stantial  reduction  in  the  incidence  of 
respiratory  infections.  I  nits  are  so  de¬ 
signed  noy\  to  avoid  the  direct  or  in¬ 
direct  irradiation  of  humans  in  a 
treated  area,  and  to  afford  protection 
from  ultraviolet  burns  ( citnjunctivitis 
— inflammation  of  the  lining  of  the 
eye  and  erythema,  skin  burning).  'Ibis 
new  design  evolved  through  the  years 
provides  a  reflector  which  projects  the 
ray  s  towards  the  upper  air  of  the  room 
and  away  from  the  wall  upon  which 
the  fixture  is  mounted.  The  baffle  or 
louver  attachments  prevent  the  direct 
or  indirect  irradiation  of  human  oc¬ 
cupants  of  a  treated  area. 

According  t<»  (dadstone.  the  field  of 


Diagram  indicating  placing  of  germicidal  units  in  a  typical  room  installation 


germicidal  a|)plications  is  divided  inti 
two  categories:  First,  is  that  of  pet 
sonal  protection,  in  which  the  object i. 
to  aid  in  the  preyenti<ui  of  human  dij. 
eases  which  may  be  transmitted  by  air 
borne  bacteria.  I  he  second  is  produc 
protection,  the  object  of  which  is  tb 
suppression  t»f  mold  and  other  baf 
terial  contaminations  in  the  food.  bk. 
logical,  cosmetic  and  other  similar  it 
dustries.  whose  products  are  subjectk 
air-carried  bacterial  contamination. 
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For  personal  protection,  it  wti 
learned  that  bacteria  res|)onsible  foiv 
many  of  the  respiratory  infections  flojtl 
through  the  air  in  the  upper  halfofi 
room,  much  like  tobacco  smoke,  aik 
while  bacteria  similarly  resjionsible for 
infections  often  adhere  to  dust  p»i 
tides  and  by  gravity  fall  to  the  grounc 
or  furniture  surfaces  of  a  room.  tlit‘ 
primary  concern  is  with  the  radianl 
disinfection  of  the  air  that  is  breathed 
('onseipiently.  if  reasonable  air  disin 
feet  ion  is  desired,  a  safe  germicidal 
unit  to  use  is  one  from  which  no  oc- 
ciqiant  of  a  treated  room  could  be  with 
in  either  direct  or  indirect  radiation  of 
an  exposed  germicidal  lamp. 

As  to  the  effectiveness  of  this  ty  pe  of  i 
unit  in  })rotecting  the  people  agaimllj 
infection  in  such  areas,  numerous  testJ 
have  been  made  which  show  that  a  re  j 
duction  of  bacteria  is  effected  some  | 
times  in  excess  of  .  'I'he  I’etri  dbk 
method  has  been  one  of  the  means  em 
ployed  for  making  such  tests.  Glad 
stone,  however,  was  emphatic  that  the 
germicidal  unit  was  in  no  sense  a  cure. 

“  I  he  unit  is  effective  only  w  ithin  the 
limitations  for  which  it  was  created.  It 
is  designed  to  produce  and  prevent  thf 
spread  of  infection  due  to  air-homf 
bacteria.  It  is  not  in  any  sense  thcra 
[leutic  in  its  purpose  or  effect.  It 
should  not  be  confused  with  the  sun 
lamp  or  any  other  therapeutic  device. 
It  is  not  a  cure  for  those  who  have  res¬ 
piratory  diseases  such  as  cold,  bronchi¬ 
tis.  asthma,  etc.  It  does  not  assure  im¬ 
munity  against  disease,  nor  can  it  be 
expected  to  be  effective  beyond  the 
area  in  which  the  unit  operates.  How¬ 
ever,  it  is  a  potent  weapon  against  air¬ 
borne  bacteria. 

“These  germicidal  lamps  will  de¬ 
stroy  a  very  large  percentage  of  the 
air-carried  infectious  organisms  in  * 
treated  room.  The  continued  use  ol 
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;  jj,e  equipment  thei  el»\  lessens  the  prob¬ 
ability  of  the  Iransinission  of  coin- 
I  niunicahle  diseases  from  one  |)erst)n  to 
\  another.  This  destruction  of  air- 
‘  carried  |)athogenie  oifranisins  has  the 
equivalent  hactericidal  effect  of  re¬ 
placing  polluted  air  in  a  given  rocnn 
with  fresh.  unpollut«*d  air  at  the  rate 
of  100  to  300  air  changes  per  hour,  de- 
|HMulent  upon  the  numher  of  units  used 
in  a  given  area.  I  he  room  units  are 
not  designed  to  slerili/e  materials  or 
room  furnishings,  however." 

For  room  installations,  where  the* 
(il)ject  is  “personal  protection",  this 
company  recommends  a  mounting 
hei'dit  O*-'  to  7  ft.  aho\e  floor  level 
and  upon  side  walls  for  its  l\ad-i-  \ir 


disinfection  and  have  resulted  in  100' t 
increase  in  the  production  rate  of 
Penicillin.  Similar  applications  have 
been  used  iti  laboratories  which  proc¬ 
ess  important  hiologicals  and  blood 
plasma. 

In  the  field  of  fruit  packing,  radiant 
disinfection  protection  has  Iceen  pro¬ 
vided  against  early  spoilage  by  suj)- 
pressing  mold  growths  on  raw,  smooth- 
surfaced  fruits,  such  as  cherries, 
apples,  pears,  etc.  One  company  proc¬ 
essing  citrus  juices  uses  the  germicidal 
e(]ui|)ment  to  prevent  the  recurrence  (»f 
nndd  growths  which  previ<*usly  had  en- 
crustated  the  walls  in  the  })roducing 
premises  and  which  often  were  found 
in  substantial  (luantity  on  the  extract- 
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every  ten  days.  There  were  found  to 
he  present  numerous  colonies  of  E.  coli 
and  what  appeared  to  be  algae.  The 
appearance  of  the  water  w'as  quite 
"sandy”. 

The  lugs  of  asparagus  were  placed 
upon  a  dipping  baffle  and  then  dipped 
into  the  ice  water  previous  to  shipment. 

File  1  ru-Air  engineer  developed  a 
means  of  contaitiing  60  30-watt  germi¬ 
cidal  lamps  on  a  steel  plate  31  ft,  long 
and  }>0  in.  wide.  The  germicidal  lamj)s 
were  placed  end  to  end  and  side  by 
side,  and  the  apparatus  mounted  with 
the  light  source  two  iiwhes  above  the 
surface  of  the  water.  Means  for  aerat¬ 
ing  the  water  were  provided  also. 

^V  ithin  3.5  minutes  after  the  germi- 


Personal  protection  afforded  small  children  in  the  West-  Another  school  installation  at  Ambassador  Gardens  nursery 
wood  Country  Day  School,  with  units  mounted  on  each  of  school  and  kindergarten,  Los  Angeles,  where  the  units  were 
the  side  walls  as  shown  in  the  illustration  directly  above  mounted  over  windows  and  doors,  a  good  place  for  them 


conditioners,  the  name  gi\<Mi  to  this 
tvpe  of  unit. 

Product  I’rotection 

One  of  the  (|uestions  often  asked  is 
this:  How  effective  is  the  use  of  the 
germicidal  lam|)  in  the  processing  of 
foods  and  |)rotection  of  food  products 
from  bacterial  contatnination?  No 
claims  are  made  for  lOO'"?  effective¬ 
ness  in  the  killing  of  bacteria,  nor  in 
the  sterilization  of  food  or  t*ther  prod¬ 
ucts.  However,  protection  has  been 
successfully  provided  in  the  suppres¬ 
sion  of  mold  growths  in  the  meat  |)ack- 
ing  field,  fruit  packing,  the  baking  in¬ 
dustry  and  in  the  macaroni.  s|)aghetti 
and  cheese-aging  fields.  An  article  in 
Ki.ectricaf,  West.  Sept.  104k  p.  02. 
described  the  use  of  such  equipment, 
designed  by  (Gladstone,  in  the  Cutter 
Laboratories  at  Berkeley.  Calif.,  where 
the  equipment  was  used  for  the  disin¬ 
fection  of  flasks  and  other  eipiipment 
in  the  processing  of  Penicillin,  replac¬ 
ing  the  need  for  using  Bunsen  burner 
flame  during  the  inoculation  process 
of  this  important  wonder  drug.  The 
germicidal  fixtures  provide  radiant 


ing  machinery  employed  in  jirocessing. 

One  of  the  most  interesting  of  the 
fruit  handling  jobs  was  in  the  packing 
of  asparagus.  This  installation  was 
made  in  Yakima.  Wash.,  in  Mav  of 
last  vear. 

riie  only  way  that  asparagus  can 
reach  the  customer  in  a  crisp  condition 
is  to  submerge  it  into  ice  water  before 
it  is  shipped.  I  sually  asparagus  is 
shipped  in  refrigerator  cars  to  market, 
.^uch  dipping  is  a  common  processing 
operation. 

The  asparagus  is  picked  in  the  fields 
and  loaded  into  lug  boxes.  Naturallv. 
it  carries  with  it  the  dirt  of  the  field 
and  considerable  mold.  As|)aragus  is 
washed  on  its  wav  to  the  convevor 
line,  where  it  is  sorted  and  packed. 

I  he  lug  boxes  then  run  along  a  con¬ 
veyor  to  which  is  attached  a  saw  which 
trims  the  edge  of  the  asparagus  evenlv. 

File  lug  boxes  then  proceed  to  the  ice 
dipping  machine.  This  machine  was 
31  ft.  long  X  80  ft.  wide,  at  the  base  of 
which  was  a  container  with  water 
about  two  feet  deep.  Above  the  water 
are  baffles  upon  which  blocks  of  ice 
are  placed.  Conditions  were  such  that 
the  water  was  changed  only  about  once 


cidal  lamps  had  been  turned  on,  the 
\»ater  appeared  to  be  clear  and  tests 
showed  a  complete  reduction  of  the 
coliform  organisms  previously  present. 

I  he  “sandv  "  sediment  had  a|)parently 
'gravitated  to  the  bottom  of  the  water 
well. 

The  installation  was  checked  bv  the 
W  ashington  State  Department  of  Agri- 
l  ulture  field  serv  ice  and  was  found  ma¬ 
terial!  v  to  have  reduced  the  bacterial 
conleni.  thus  enabling  the  asparagus  to 
reach  the  markets  of  the  countrv  in 
better  condition,  both  crisp  and  fresh. 

In  this  installation  the  germicidal 
lamj)  barrage  was  so  arranged  that  the 
entire  ajiparatus  can  be  withdrawn  at 
night  when  workers  are  not  present  in 
the  area  and  operated  generally  to  dis¬ 
infect  the  air  in  the  unoccupied  shed. 

In  the  smooth-surface  fruit  indus¬ 
tries.  financial  losses  are  often  caused 
by  various  molds.  These  molds  adhere 
to  the  fruit  during  the  field  operations 
of  picking  and  it  remains  on  the  fruit 
when  it  is  brought  to  the  packing 
houses  in  lugs  for  processing.  Mold 
spores  are  usually  abundantly  present 
in  the  air  of  the  packing  sheds.  Chemi¬ 
cal  procedures  of  disinfection  during 


Lighting  81 


No.  4=  April,  1945  -Electrical  West 


;ear  j  j 
itioDjj  j 

uriioi 

■eilinf 

‘rtioii. 

"Zone 


I'eragf 
y  the 
ozone 
stalla- 

usage 
prol). 
'lativf 
whicli  ‘ 

Higl, 

sfd  in 
il)ator 
er  14 
there 
•f  the 

here  j 
plant 
walk  ; 
it  on ' 
unit  I 
tion.  I 
were  I 
adia-  ^ 
juice  : 
41enl  : 
were  | 

1  bv 
iiund 
reas. 
same 
I  hu- 
“iiza. 
arge  i 
Itant 
the 

The  I 


nold 

unit 

rayj 


V  ’ 


making  a(ln|ual«‘  rngiiHMTing  rrccm- 
mendations.  l»y  lli*‘  L'cl  llial  soim; 
|, readers  maintain  ideal  as«-|»tic  ccmdi- 
tions  wlion*  ..tliers  arc  m.t  carcfnl 
about  sanitary  <  <mditi«nis.  I’lic  use  of 
these  germieidal  lamp  units  in  poultry 
areas  lias  been  found  to  reduce  sub¬ 
stantially  the  spread  of  epidemics  of 
respiratory  infections. 

In  one  instance  an  epidemic  of  con¬ 
tagious  chicken  pneumonia  was  stopped 
in  its  tracks  over  night  by  a  earefiil 
installation  of  such  «*(piipment. 

In  general,  the  life  expeelaney  <d 
chicks  is  greatly  increased.  'Ilu'ie  is 
noticed  a  more  luxuriant  growth  of 


feathers  and  stronger  bone  structure, 
partly  attributi'd  t(»  the  vitamin  I)  <'on- 
tent  of  the  giMinieidal  lamp. 

(Gladstone  r<‘eomm(‘nds  the  use  of  an 
unbadled  llxture  utili/ing  a  specular 
Alzac  relleettn.  As  a  jirecautionary 
measure,  from  the  standpoint  of  the 
possihility  of  burning  the  eyes  of 
chicks,  aside  from  the  proper  ])lace- 
nient  of  tin*  germicidal  lamps,  the  use 
of  several  lOO-walt  incandescent  lamps, 
mounted  on  the  side  walls  three  feet 
from  the  floor  of  any  poultry  area 
treated  with  indtaffled  germicidal  fix¬ 
tures  is  recommended.  I  he  chicks  are 
known  to  be  more  attracted  to  the 
brighter  liglil  source  and,  consequent- 
Iv,  do  not  look  continuously  at  the  bare 
gennieidal  lamp.  I  his  method  has  pre¬ 
vented  chieken  conjunctivitis. 

I  his  manufacturer  recommends  that 
all  existing  measures  of  cleanliness, 
fumigation  and  the  like  he  continued 
in  poultry  areas  in  addition  to  germi¬ 
cidal  eipiipment.  T  he  use  of  germicidal 
equipment  is  not  to  replace  any  exist¬ 


ing  sanitary  proeediin's.  he  stresses. 

Otlier  fields  of  application  an*  rapid¬ 
ly  being  developed.  Experiments  are 
being  conducted  in  the  processing  of 
dehydrate<l  foods,  in  canneries,  in 
citrus  storagi*  plants,  in  <lairi(‘s  and 
brew’i!ries.  It  is  even  hoped  that  ecpiip- 
ment  can  be  developed  to  achitwe  the 
e(piivah-ut  «»f  past(‘uri/ation  of  certain 
liquids  among  which  are  bei'r  and 
milk.  It  is  possible  »‘ven  now  to  <lis- 
infeet  water  at  the  rate  of  100  gallons 
per  hour  with  an  Jbwatt  germicidal 
tube,  submerged. 

While  the  installation  for  personal 
protection  ecpiipnu'nt  can  lx*  <‘stimat(‘d 


sinqdy  and  made  according  to  general 
diri'ctions.  except  |)erhaps  in  unusual 
cases,  in  the  field  of  product  protec¬ 
tion  areas  are  best  treated  after  care¬ 
ful  engineering  study.  Merely  to  place 
germicidal  lamps  around  the  premises 
mav  not  sobe  sjiecific  problems. 

#  'ITikkk  Additional  manufacturers 
have  been  authorized  to  produce  a 
total  of  14,350  domestic  electric  ranges 
during  the  first  half  of  1045,  WPB  an¬ 
nounced  recently.  Authorizations  for 
the  first  half  now  total  21.}>50  ranges, 
but  jiroduction  in  the  first  (juarter. 
ending  in  March,  is  expected  to  total 
almost  35,000  because  of  carry-overs. 

•  Office  of  War  Utii.ities  has 
amended  siqiplementary  order  U-l-f  to 
impose  a  5,()()0  ft.  limit  on  the  length 
of  extensions  to  preferred  industrial 
and  commercial  consumers,  limiting  to 
250  ft.  the  allowable  length  of  exten¬ 
sions  to  seasonally  occupied  dwellings, 
and  making  certain  other  changes. 


Planned  Lighting 

'I'he  welding  of  light  and  architec¬ 
ture  into  an  eflieient.  functional  unit, 
was  the  theme  which  the  Lamp  Depart¬ 
ment.  General  Electric  Co.,  of  the  south 
Pacific  division  has  presented,  and 
which  the  Pacific  division  will  present 
to  architects  and  to  the  lighting  indus¬ 
try  in  Los  Angeles  and  San  Francisco. 

Initiating  the  program,  the  south  Pa- 
<’ific  division,  under  E.  P.  Markee, 
manag(*r,  held  a  meeting  at  Southern 
(California  Edis<»n  Co.  auditorium,  with 
the  American  Institute  of  Architects 
and  the  Producers  (Council.  March  13, 
in  Lets  Angeles,  followi'd  the  next 
morning  with  a  special  meeting  for  fix¬ 
ture  manufacturers  and  afternoon  for 
fixture  salesmen,  illuminating  engi¬ 
neers,  wholesalers  salesmen,  utility 
lighting  men  and  electrical  contractors. 

Program  at  the  AlA  meeting  con¬ 
sisted  (tf  talks  and  demonstrations  on: 
1.  New  light  sources  for  postwar  archi¬ 
tecture;  2.  Lighting  equipment  and 
architecture;  3.  Lighting  design  in  re¬ 
lation  to  architecture;  4.  'I'he  (C-E 
architectural  design  program.  At  the 
close  of  the  meeting,  which  was  ad¬ 
dressed  by  Henry  (Channon.  Loux 
llruby.  Hob  CClubly  and  directed  by 
Markee,  54  full-scale  renderings  from 
the  collecti(»n  comprising  a  substantial 
[lart  of  the  recent  (»-E  architectural  de¬ 
sign  commission  })roject  were  shown. 

I  he  morning  session,  March  14,  for 
fixture  manufacturers,  representatives 
of  the  ballast,  accessory  and  lighting 
e(]uipment  parts  manufacturers,  had: 
1.  Status  of  new  light  sources;  2.  Status 
of  aecessitries,  lamp  holders,  starters, 
ballasts;  3.  New'  ideas  in  fixture  de¬ 
sign,  with  first  West  Coast  showings 
of  full-scale  hand-made  working  mod¬ 
els  using  new  materials  such  as  trans- 
jiarent  metal;  4.  A  glimpse  of  the  post¬ 
war  lighting  market. 

For  the  afternoon  session  similar 
demonstrations  were  given,  but  the 
slant  was  on  the  sales  rather  than  the 
manufacturing  angle  and  the  topics  on 
the  program  were:  1.  New  lighting 
tools  for  lighting  men;  2.  New  fixture 
designs,  showing  the  full  scale-models; 
3.  Illumination  design  helps  to  sell;  4. 
Sell  lighting  up;  5.  A  glimpse  of  the 
postwar  lighting  market  for  lighting 
salesmen,  what  it  means  to  them. 

Similar  meetings  are  to  be  held  for 
northern  California  under  the  direction 
of  the  Pacific  Division,  under  Morris 
Hixson,  manager,  and  addressed  by 
Sam  Hazelton,  Jr.,  Reuben  Lagerstrom 
and  Walter  (larlson,  'The  meeting  with 
architects  and  Producers  Council  is  to 
be  held  in  the  Pacific  Cas  and  Elec¬ 
tric  Co.  auditorium,  San  Francisco, 
April  9,  at  8  p.m.,  and  the  trade  ineet- 
ings  at  a  later  date.  lES  members  also 
were  invited  to  the  architects’  meeting. 


High  humidity  made  the  atmosphere  of  a  sausage  packing  plant  conducive  to 
the  formation  of  mold  encrustacions  on  the  walls  and  ceilings,  but  irradiation  of 
the  air  with  germicidal  rays  has  reduced  this  tendency  and  brought  mold  control 
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Prevent  Motor  Burnouts 


George  Larsen 

Chief  Engineer  R.  A.  Reed  Electric  Co. 


M  AN\  prohleiiis  are  encoun¬ 
tered  hy  maintenance  engin¬ 
eers  in  keeping  plant  equip¬ 
ment  in  good  operating  condition. 
Among  these  problems  is  that  of  jrre- 
venling  electric  motors  from  burning 
out.  Some  of  the  causes  of  electrical 
trouble  in  motors  are  beyond  the  con¬ 
trol  of  the  maintenance  engineer  but 
familiarity  with  m<»st  of  the  various 
causes  will  lead  to  the  prevention  of 
the  same  trouble  occurring  more  than 
once.  Many  motor  burnouts  can  be 
pre\ented  by  j)r(*per  maintenance. 

In  order  to  present  a  clear  picture 
of  the  actual  causes  of  motor  burn¬ 
outs.  a  survey  was  made  in  a  large 
motor  repair  shop  of  the  causes  of 
burnout,  or  reasons  for  rewinding,  ap¬ 
proximately  5(K)  three-phase  motors 
of  various  sizes  during  the  month  of 
December  1944.  This  survey  revealed 
three  major  contributing  causes  of 
motor  fiWIure.  namelv: 

1.  Overheating 

2.  Foreign  substances  in  the  motor 
3.  Miscellaneous  causes. 

Listed  below  are  the  tabulated  re¬ 
sults  broken  down  into  the  contrib¬ 
uting  factors  for  each  of  these  causes, 
together  with  the  percentage  of  each 
cause  to  the  total  of  all  causes. 

1.  Factors  contributing  to  burnout 
due  to  overheating: 

A.  Single  phasing  . \^.0% 

B.  Bearing  failures  caus¬ 
ing  destructive  friction 

and  overload  .  7.5  •/? 

C.  Overloading  due  to  ac¬ 
tual  load  requirements  .  4.3^( 
D.  High  ambient  tempera- 


ture  . 

...  3.2% 

F.  Defective  rotor  or  rotor 

failure . 

...  1.9% 

F’.  Wrong  frequencv  . 

...  1.4% 

G.  Wrong  voltage  . 

...  2.4% 

H.  Overheating,  cause  in- 

determinable  . 

...  4.0%' 

Total  percentage  of  causes 

due  to  overheating  . 

...37.7% 

Factors  contributing  to 

burnout 

from  foreign  substances 

in  mo- 

tors: 

A.  Moisture  . 

...  6.0% 

B.  Oil  and  grease . 

...  -5.4% 

C.  Chemicals  . 

...  1.9% 

D.  Metal  chips  and  conduct¬ 
ive  and  abrasive  <lusts  .  0.8% 
L.  Miscellaneous,  such  as 
broken  fans,  bolts,  nuts, 

wrenches,  etc .  4.0% 

Total  percentage  of  causes 
due  to  foreign  substances 
in  motors  . 24.7% 

2.  Miscellaneous  reasons  for  re¬ 
winding: 

A.  Change  of  voltage, 
phase,  cycles,  speed  etc.  11.0% 

B.  Normal  deterioration 

(old  age)  .  3.8% 

C.  Coils  cut  out  or  winding 

unbalanced  for  some 
other  reason  .  3.8% 

1).  ()})en  circuits  in  motor 

coils  .  4.9%, 

F.  Shorted  coils,  cause  in¬ 
determinable  .  6.5% 

Phase  insulation  failure  2.4% 

G.  Vibration  of  coils  in  slot  1.2% 

H.  Defective  winding  .  1.3%' 

I.  Unknown  causes  .  2.7% 

Total  percentage  of  miscel¬ 
laneous  causes  . 37.6% 

The  above  tabulation  reveals  a  num¬ 
ber  of  outstanding  causes  of  motor 
burnout  which  are  usually  to  a  large 
extent  under  the  control  of  the  main- 
tenaiice  engineer.  Some  of  these  are 
listed  below. 

First.  13'^,'  or  65  out  of  .500  motors 
burned  out  because  of  a  single-jihase. 
condition.  Some  considerations  which 
will  aid  in  keeping  single  phase  burn¬ 
outs  at  a  minimum  are: 

1.  Careful  installation  of  fuses  to 
assure  good  contact  at  the  fuse  clips. 

2.  Periodic  checking  and  adjusting 
of  the  contacts  on  magnetic  starters. 

3.  Periodic  checking  and  tighten¬ 
ing  of  bolted  connections  in  the  con¬ 
trol  circuits. 

4.  Careful  selection  of  the  proper 
sized  relay  heating  elements  in  the 
magnetic  starter. 

The  second  important  item  to  note 
is  that  the  burnouts  due  to  moisture, 
oil.  grease  and  chemicals  were  13.3''^ 
or  66  out  of  .500  motors.  The  preven¬ 
tative  measures  which  can  help  elim¬ 
inate  these  burnouts  are  listed  below: 

1.  Selection  of  proper  type  of  mo¬ 
tor  enclosure  to  fit  the  severity  of  the 
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installation  v\hen  purchasing 
motors. 

2.  Periodic  “megging'’  of  the  wind, 
ing  insidation  and  baking  and  retreat¬ 
ing  the  windings  when  the  insulation 
shows  low  megohm  readings. 

3.  Winding  new  motors  or  rewind¬ 
ing  burned  out  motors  with  special 
treatment  such  as  special  moisture  and  e 
chemical  resistant  insulations.  | 

4.  Protecting  ojren  motors  witij 
shields,  especially  outdoor  installa  I 
tions  during  the  rainy  season.  * 

5.  Avoidance  of  over  lubrication  oi 
bearings  which  cause  lubricants  tc 
drop  and  collect  on  the  motor  wind¬ 
ings. 

6.  Periodic  inspection  and  removal 
of  any  surface  oil  or  grease  found  on 
the  windings.  Grease  and  oil.  if  not 
left  on  the  windings  too  long,  maybeji 
removed  by  the  use  of  suitable  sol-' 
vents. 

The  third  major  cause  of  burnout 
was  found  to  be  due  to  metal  chips, 
current  carrying  dusts,  metallic  bolts, 
wrenches,  and  miscellaneous  object, 
shorting  or  grounding  the  motor  wind¬ 
ings.  The  sum  of  these  causes  totaled 
11.4%.  In  other  words  57  out  of  the 
500  motors  surveyed  failed  due  to 
these  causes. 

The  preventative  measures  to  be  em¬ 
ployed  in  these  cases  are  quite  ob¬ 
vious.  namely: 

1.  Selection  of  proper  type  of  en 


closure  when  j)urchasing  new  motors. 

2.  Building  of  shields  or  deflectors 
around  open  motors  exposed  to  flying 
chips  and  other  metallic  dust. 

3.  Exercise  of  caution  when  work¬ 
ing  around  motors  to  avoid  dropping 
extraneous  articles  into  the  motor. 

4.  Avoidance  of  the  use  of  high 
pressure  air  to  blow'  out  motors  in 
attempt  to  clean  them.  High  pressure 
air  forces  particles  into  the  windings. 

Fourth.  7^  -2%  or  37  out  of  .500  mo- 
t(»rs  burned  out  due  to  bearing  failures, 
'I'hese  burnouts  perhaps  could  have 


been  prevented  by  employing  some  of 
the  following  practices: 

1.  .Assuring  proper  amount.  typ« 
and  cleanness  of  the  lubricant  for  the 
bearings  of  each  motor.  Many  more 
ball  bearing  failures  are  caused  by 
over  greasing  than  from  lack  of  greas?- 

2.  Periodic  inspection  of  motor 
bearings. 

3.  Checking  for  proper  belt  or  chain 
tension. 

4.  Checking  for  misalignment  of 
couplings  or  gears. 

5.  Avoidance  of  excessive  thrust  on 
motor  bearings. 

6.  Selection  of  motors  with  enclosed 
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type  bearings  fc»r  all  dirty  loealions. 
^Space  does  not  permit  discussion 
of  each  of  the  causes  for  motor  failure, 
but  it  is  suggested  that  consultation 
with  the  motor  manufacturer  or  motor 
rewind  shop  will  in  many  cases,  reveal 
simple  remedies  for  recurring  motor 

failures.  .... 

If  the  rewinding  shop  is  given  com¬ 
plete  information  on  any  unusual  op¬ 
erating  condition  of  a  burned  out  mo¬ 
tor.  changes  such  as  the  following  can 
often  be  incorporated  in  the  new 
winding  which  will  provide  added  pro¬ 
tection  against  future  failures. 

1,  Use  of  special  insulation  treat¬ 
ment  to  protect  against  adverse  condi¬ 
tions  of  excessively  high  ambient  tem¬ 
peratures.  moisture,  chemicals,  etc. 

2.  Slight  changes  in  the  motor  w  ind¬ 
ing  specifications  to  protect  against 


high-voltage  operating  conditions. 

3.  Changes  in  the  motor  winding 
speeifications  to  assure  best  operation 
with  the  frequency  on  which  the  motor 
is  to  be  used. 

4.  Hedesign  of  the  motor  windings 
for  increased  torque  and,  or,  cooler 
operating  temperatures. 

d  he  conclusions  drawn  from  the 
above  survey  of  cause  of  burnout  on 
5(K)  motors  seem  to  be  in  accordance 
with  the  well  known  maxim  *‘An  ounce 
of  prevention  is  worth  a  pound  of 
cure.’’ 

Out  of  the  causes  of  motor  failure 
previously  discussed  nearly  oiY/i  or  ap¬ 
proximately  2.50  out  of  .500  motors 
burned  out  for  reasons  which  are  com¬ 
monly  hnoivn,  frequently  recurring,. 
and  usually  avoidable  w  ith  the  practice 
of  proper  maintenance. 


Apprentice  Record 

Motor  shop  devises  needed 
form  for  manpower  check 

Not  as  it  used  to  be,  the  employing 
of  people  these  days.  Nor  of  ad¬ 
vancing  them  according  to  what  the 
proprietor  thinks  they  are  worth  to  his 
business.  With  manpower  under  gov¬ 
ernment  regulations  and  restrictions 
and  wages  frozen,  a  shop  owner  needs 
to  have  some  accurate  form  of  record 
for  each  and  every  employee. 

California  Fdectric  Works,  San  Di¬ 
ego,  ran  into  this  quite  decidedly  re¬ 
cently  in  having  its  apprentice  rates  re¬ 
viewed  by  the  Wage  Adjustment  Board 
and  W  ar  Labor  Board.  In  an  endeavor 
to  find  what  others  had  in  the  way  of 
record  cards  or  forms  to  guide  it,  Cali¬ 
fornia  Electric  Works’  shop  manager, 
Frank  Sloan,  found  nothing  that  ap¬ 
plied  to  a  motor  shop  such  as  theirs. 
Therefore  he  devised  one. 

It  is  reproduced  here  because  it  may 
be  useful  to  other  electric  motor  shop 
proprietors  in  setting  up  similar  rec¬ 
ords  for  their  own  personnel. 

Printed  on  letter-sized  card,  one  is 
made  out  for  each  employee  in  the 
shop.  Besides  name,  social  security 
number,  etc.,  space  is  provided  for 
schooling  and  specific  courses  taken 
and  trade  experience.  These  are  cred¬ 
ited  in  years,  months  and  weeks  to  his 
classification. 

In  the  center  of  the  card,  space  is 
provided  for  a  full  five-year  record,  no 
matter  in  which  month  or  week  the 
employee  starts,  with  space  to  note  the 
year  above.  Into  this  mav  be  noted  the 
steps  of  his  pay  increases,  either  as 
given  him  or  as  due.  This  forms  a  five- 
year  record  of  pay  and  protects  both 
employer  and  employee  against  any 
cemtention  over  dates  or  rates. 

Below  this  are  lines  upon  which  the 
rating  of  the  man  as  to  industry,  co¬ 
operation,  speed,  skill  and  potentiality 
may  be  noted.  Under  “Remarks”  can 
be  written  any  pertinent  details,  such 
as  any  promises  made,  dates  set  for  ad¬ 
vancement.  notations  affecting  the  rat¬ 
ing  of  the  man.  such  as  sobriety,  hab¬ 
its,  honesty,  etc. 

Others  using  this  form  could  adopt 
it  and  enter  the  schedules  of  pay  pre¬ 
vailing  in  their  own  areas.  In  this  com¬ 
pany's  program  the  apprentices  are  ac¬ 
celerated  faster  in  the  lower  brackets, 
during  the  first  year,  and  in  longer 
steps  in  the  later  years. 

ith  so  many  newcomers  w  hose  past 
experience  is  not  known,  it  is  also  de¬ 
sirable  to  have  some  means  of  evaluat¬ 
ing  past  experience  and  training  and 
giving  due  credit  for  it  in  the  scale  of 
pay  set  for  these  people. 


Form  developed  by  San  Diego  motor  repair  shop  to  keep  employee  record 
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Contractor  Outlook 

The  outlook  for  coiilraetors.  at  press 
time,  was  contradictory.  Further  tight¬ 
ening  of  copper  and  steel  controls,  a 
decline  in  building  permits  for  the 
seven  Western  states  nf  30' ,  mostly  in 
Oref'on  and  California,  and  other  fac¬ 
tors’"  were  on  the  negative  side.  'Phe 
favorable  progress  of  the  war,  how¬ 
ever,  gave  reason  for  hope  for  early 
relaxations  to  permit  some  civilian  con¬ 
struction  again. 

Stocks  of  materials  are  down  in 
wholesalers  warehouses.  es|)ecially  w  ire 
and  conduit  and  small  conduit  fittings. 
Svnthetic  wire  has  almost  totally  re¬ 
placed  rubber  covered  and  there  is  lit¬ 
tle  of  that.  Wire  shortages  and  restric¬ 
tions  probably  come  as  a  result  of  large 
stocks  of  combat  wire  destroyed  or 
captured  by  the  Cermans  in  the  Bel¬ 
gian  break  in  December.  What  author¬ 
ized  building  construction  there  is 
seems  to  be  in  war  housing. 

Labor  availability  is  loosening  up  in 
Loast  shij)vard  cities  where  shipbuild¬ 
ing  contracts  are  running  out  and  lay¬ 
offs  are  running  into  considerable  num¬ 
bers.  Conversion  of  some  yards  to  re¬ 
pairs  has  not  taken  up  the  slack. 

Among  contractors  who  closed  up 
their  businesses  to  take  on  war  work, 
manv  are  returning  and  retjewing  their 
licenses  and  looking  for  work  to  per¬ 
form.  Prices  bid  o!i  rec-ent  projects  re¬ 
flect  the  new  and  highly  competitive 
condition. 

Labor  efliciency  also  has  dropped  so 
that  bidders  who  receive  contracts  com¬ 
plain  that  labor  costs  are  double  or 
even  three  times  what  they  should  be. 

Surplus  materials  disposal  is  begin¬ 
ning  to  take  some  tangible  form  but 
the  usual  crop  of  opportunists  has 
sprung  up  to  offer  “tipster”  informa¬ 
tion  on  where  to  get  such  surpluses. 
The  war  agencies  having  these  ma¬ 
terials  are  still  the  best  source  of  in¬ 
formation  and  a  buyers  guide  is  avail¬ 
able  from  the  Treasury  Department, 
RFC,  Maritime  Commission,  NHA  or 
WFA,  which  will  enable  anyone  inter¬ 
ested  in  such  surplus  materials  to  get 
the  “tips”  thev  need.  Defense  Plant 
Corp.  projects  have  lists  of  surpluses 
at  each  plant  which  may  be  obtained 
by  interested  contractors  or  utilities. 

•  Red  Seal  W  iring  is  still  being  done 
in  Vancouver,  H.  C.  The  combined 
January  and  February  report  of  the 
Electric  Service  League  of  B.  C.  lists 
70  residences  and  duplexes  in  Febru¬ 
ary,  129  for  both  months,  in  addition 
to  which  there  were  123  which  were 
wired  to  Red  Seal  standards  except  for 
the  range.  Materials  are  not  as  severe¬ 
ly  restricted  in  Canada  as  in  the  U.S.A. 
and  a  steady  number  of  Red  Seal  jobs 
has  been  w  ired  throughout  the  war. 


•  Because  of  Overcharges  com¬ 
plained  about  by  numerous  customers 
of  appliance  repair  shops,  OPA  has 
authorized  its  regional  offices,  if  they 
choose  to  do  so,  to  reipiire  from  those 
doing  appliance  repair  business  that 
they  furnish  customers  with  detailed 
itemized  statements  of  all  work  done, 
with  the  actual  hours  and  hourly  rates 
charged,  and  that  they  keep  full  rec- 
ord'«  on  the  time  spent  by  each  em¬ 
ployee  doing  repair  work  so  that  work 
not  directly  chargeable  to  repairs  may 
not  be  put  on  a  customer's  bill. 


Grease  Rack  Lift 

As  the  barber  raises  his  victim  to  cut 
his  hair,  materials  and  equipment  to  be 
leaded  on  a  truck  can  be  lifted  to 
truck-body  level  by  an  hydraulic  hoist. 
Electric  Supplies  Distributing  Co.,  of 
San  Diego,  decided  and  put  the  idea 
into  practice.  Instead  of  building  a 
raised  loading  platform  and  ramp  or 
sacrificing  much  storage  space  by  rais¬ 
ing  the  entire  warehouse  floor  level, 
F red  G.  (h)ss  watched  a  car  being 
lifted  to  be  greased  and  thought  of  an 
idea. 

A  new  hydraulic  hoist  such  as  is 
used  in  gasoline  service  station  grease 
racks  was  bought  and  installed  in  a  3- 
ft.  deep  pit  to  bring  the  rails  below 
floor  level.  A  heavy  platform  was  built 
on  the  rails  and  boxed  in  at  the  sides 
so  that  when  lifted  nothing  could  get 
under  the  platform.  The  equipment 
cost  about  SI, 000  complete. 

Now  a  truck  load  of  merchandise 
from  various  parts  of  the  warehouse  is 
loaded  on  the  platform  at  floor  level. 
By  using  the  control  button,  the  whole 
is  raised  to  truck-bed  level  and  is  ad¬ 
justable  to  trucks  of  varying  heights. 
FAen  heavy  items  such  as  transformers 
can  be  handled  easilv  bv  such  a  hoist. 


Surgery  in  Basement 

Its  surgery  department  in  the  base¬ 
ment  in  order  to  release  all  above¬ 
ground  floors  for  patients’  rooms, 
Berkeley  Hospital  will  take  full  ad¬ 
vantage  of  some  of  electricity’s  modern 
services  in  the  design  of  its  facilities. 
With  scientific  illumination,  air  con¬ 
ditioning,  soundproofing,  air  steriliza¬ 
tion  and  dust  removal,  the  basement 
space,  usually  waste  or  storage  space, 
will  be  utilized.  The  new  hospital  at 
Dwight  Way  and  Milvia  will  cost  about 
.S.3()0,()()0,  and  construction  is  to  begin 
soon  for  completion  before  the  vear  is 
out.  The  surgery  department  will  have 
eight  operating  rooms,  two  for  special 
surgery,  one  minor  surgery  and  one 
for  administering  anaethetics.  The  ma¬ 
ternity  obstetrical  rooms  and  the  emer¬ 
gency  operating  rooms  will  also  be  in 
this  section.  Extensive  sound  and  inter¬ 
communications  systems  are  planned 
also  by  Lyle  E.  Patton,  electrical  en¬ 
gineer  making  the  designs. 

•  Ofeice  of  Price  Administration 
has  authorized  distributors  of  North¬ 
ern  white  cedar  poles  to  use  a  209< 
markup  in  sales  to  other  distributors 
for  resale.  In  raising  the  distributor- 
to-distributor  markup  from  15  to  20' 7 
and  putting  it  on  a  level  with  distribu- 
tor-to-consumer  markups,  OPA  or¬ 
dered  that  the  markup  be  used  only 
once,  and  that  any  increase  in  purchase 
price  to  a  distributor  must  be  absorbed 
by  him. 

•  The  California  Licensed  Con¬ 
tractor,  publication  of  the  California 
Contractors  State  License  Board,  has 
resumed  publication  after  suspension 
for  more  than  a  year.  It  has  been 
authorized  for  two  issues  in  1943;  the 
first  appeared  in  February,  the  next 
will  come  out  in  October. 


Boxed-in  grease  rack  hoist  makes  an  adjustable  supplies  loading  platform 
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Dealers  Asked  What  THEY  Think  of  It 

Cooperative  program  of  Utah  Power  &  Light  is 
explained  and  opinions  asked  by  new  booklet 


ykSKKL)  uhat  they  think  about  the 

/\  power  company's  sales  program 
J.  ^  and  their  own  suggestions  and 
ideas  earnestly  solicited,  electric  deal¬ 
ers  in  the  territory  of  I  tali  Power  iL 
Light  Co.  and  Western  Colorado  Power 
Co.  are  having  an  opportunity  seldom 
offered  before,  anywhere.  In  the  past, 
some  electiic  power  com|)anies  have 
told  dealers  their  plans,  policies  and 
programs  and  invited  their  jiarticipa- 
tion.  But  this  time  the  dealers  are  lie- 
ing  asked  to  pass  upon  these  things 
before  the  program  goes  into  effect  and 
to  suggest  improvements,  express  their 
preferences  on  some  pt tints,  tell  the 
company  what  they  want  in  the  way  of 
sales  help  and  promotion. 

I  he  medium  for  this  solicitation  of 
dealer  opinion  is  a  Ixtoklet  now  being 
distributed  to  all  dealers,  either  by 
mail  or  by  personal  contact  fntm  field 
representatives.  I  wo  copies  of  it  are 
given  each  dealer,  one  to  keep,  the 
other  to  return  with  his  "vote"’  and 
comments.  The  booklet  sets  forth  sim¬ 
ply  and  directly  what  it  has  to  say.  It 
has  on  its  cover.  “A  plan  to  help  deal¬ 
ers  sell  electrical  equipment  when  avail¬ 
able.  What  do  you  think?  Is  there  any 
way  we  can  improve  this  plan?  Head 
it — and  let  us  have  the  benefit  of  your 
experience  and  judgment.  Two  heads 
are  better  than  one!” 

Inside,  the  first  page  tells  of  the 
preparation  being  made  to  increase 
sales  activitv  immediately  after  appli¬ 
ances  become  available.  I  he  company 
plans  to  spend  about  .Sl.CMK)  a  day  dur¬ 
ing  the  first  postwar  year.  It  wants  to 
spend  this  money  in  a  way  to  insure 
the  liest  possible  job  in  creating  sales 
volume  for  dealers  and  the  industrv 
and  it  asks  the  reader’s  opinions  and 
frank  criticisms. 

Next  it  tells  the  themes  it  will  use 
— “Better  living  electrically,”  “Better 
business  electrically,”  “Better  farm¬ 
ing  electrically.”  Explaining  these  slo¬ 
gans.  it  then  asks  if  they  are  effec¬ 
tive  appeals  and  asks  for  suggestions 
of  any  more  effective  appeals.  Then  it 
declares  it  will  sell  no  merchandise  it¬ 
self  and  asks  dealers  if  they  prefer  this 
policy  or  whether  they  feel  the  need  of 
anv  direct  sales  of  any  special  items  by 
the  company  and  if  so  why. 

A  sales  force  twice  the  size  of  the 
present  one  is  promised  and  dealers 
are  told  what  the  duties  of  it  will  be 
in  all  fields.  Then  dealers  are  asked  if 
they  will  take  full  advantage  of  their 
help  and  w  hether  they  desire  assistance 


in  training  their  own  sales  people.  A 
definite  proinoticm  activity  on  all  tv|)es 
of  appliances  is  also  promised  and  an 
idea  of  the  opportunities  for  sales  in 
the  territorx  is  given.  Suggestions  an* 
asked  for  as  to  any  ideas  for  promo¬ 
tional  activities. 

On  a  point  that  always  has  been 
difficult  to  handle,  it  asks  the  dealers 
for  their  preference.  It  asks  how  deal¬ 
ers  wish  to  have  the  prospects  which 
its  efforts  develoj)  distributed,  in  rota¬ 
tion  or  to  several  dealers  at  (nice  to  let 
them  compete  for  the  business.  Like¬ 
wise.  in  offering  disjilay  space  in  its 
company  windows  or  on  the  sales 
floors  of  its  offices,  it  asks  dealers  what 
thev  wish. 

During  the  war.  dealers  ha\e  gone 
heavily  into  service  business.  I  he  com¬ 
pany  declares  that  it  wishes  to  encour¬ 
age  dealers  to  operate  service  dejiart- 
ments  and  gradually  get  out  of  this 
work  itself  and  again  asks  them  to  ex¬ 
press  their  o|)inions  frankK  on  this 
(|uestion. 

Greatly  increased  home  service  ac¬ 
tivity  is  promised  and  again  just  what 
the  dealers  wish  in  the  wav  of  assis¬ 
tance  from  the  power  company  home 
service  personnel  is  asked.  Farm,  com¬ 
mercial  and  industrial  |)romotions  are 
likewise  proposed  and.  after  some  de¬ 
tails  are  exjilained.  suggestions  and 
ideas  to  help  such  market  development 
for  all  concerned  are  requested. 

Saying  that  it  will  use  low-cost  elec- 


One  of  the  pages  in  the  UP&L  book 


tricity  as  a  sales  appeal,  it  asks  dealej, 
if  they  will  likewise  use  that  theine 
riien  considerable  explanation  of 
proposed  advertising  |(r(»grain  of 
company  is  given,  its  newspaper,  ra^ 
billboard,  direct  mail  and  store  and 
window  display  media.  Dealers  are 
asked  if  they  believe  in  this,  and  if 
they  wish  to  be  supplied  with  such  ma- 
lei  ial,  t(t(».  Dealers  are  also  offered  the 
use  of  Reddy  Kilowatt  in  their  own 
advertising  which  ties  in  with  the  over¬ 
all  program  to  the  public  and  urged  to 
d(»  as  much  advertising  and  jrroniotioii 
as  they  can.  j 

No  signatures  are  asked  on  there-, 
turned  booklets,  only  a  designation  ofj 
the  locality  and  the  type  of  store  an-* 
swering,  A  postage  free  envehqre  was 
furnished  with  each  to  expedite  ifc 
return. 


What  Crosley  Thinks  i 

I  hat  it  is  not  going  to  he  so  easv 
sailing  that  no  salesmanship  will  be 
necessary;  rather  that  it  will  be  a  high- 
Iv  conqretitivc  market  in  which  mam 
strong  manufacturers  will  vie  for  larger 
shares  of  the  market,  was  the  realistk 
viewpoint  expressed  by  J.  11.  Rasmus^ 
sen.  general  sales  manager,  the  Groslev 
Gorp.,  of  (fincinnati.  when  he  toured 
the  W  est  last  month  contacting  dis¬ 
tributors  and  dealers  and  setting  up  the 
pattern  of  postwar  distribution.  Everv 
manufacturer,  he  declared,  has  done  as 
(]rosley  has  d(»ne,  increased  capacity  to 
jrroduce  tremendously  in  order  to  make 
war  products  for  the  armed  services, 
All  will  seek  to  employ  as  many  of 
these  facilities  as  possible  in  produc¬ 
tion.  Such  production  will  recjuire  tre¬ 
mendous  salt's  effort  to  get  maximum 
distribution. 

In  company  with  N.  B.  Dinkel.  West¬ 
ern  regional  manager.  Rasmussen 
visited  Los  Angeles.  San  Diego,  San 
Francisco,  Portland.  Seattle,  Spokane, 
in  each  city  holding  informal  confer¬ 
ences  with  (Toslev  distributors  and 
dealers.  Predicted  for  postwar  sales 
are  a  new  line  of  kitchen  cahineU 
which  will  embody  some  unit^ue  new 
features.  With  ranges  and  refrigera¬ 
tors,  the  cabinets  will  swing  into  a 
complete  kitchen  program;  with  auto¬ 
matic  washer  and  dryer,  into  a  com¬ 
plete  laundry.  A  new  technique  in  sell¬ 
ing  these  cahinets  is  also  promised. 

Radio  and  television  sets  after  the 
war,  Rasmussen  predicted,  will  reflect 
the  inqrrovements  in  design  and  skill 
in  craftsmanship  developed  in  produc¬ 
ing  electronic  equipment  to  meet  rigid 
and  rugged  military  specifications  and 
inspection.  New  models  will  be  really 
new  in  radio,  whereas,  with  appliances, 
the  unused  1942  tools  and  dies  will  be 
emjdoyed  for  the  first  postwar  models. 
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ht"|  Dealers  Refresh 

‘Uf  ^  L  L 

'f4e  '  Take  course  to  brush  up 
I  on  lost  art  of  selling 


fERN  KITCHENS  ARE  ALL  ELECTRIC 


AREEF^KSHER  course  for  dealers 
was  a  l»ig  succ(*ss  in  Los  \ii»reles. 

It  was  a  success  not  only  in  attendance 
but  in  the  attendance  of  the  principals 
of  the  stt)res  themselves,  showing  that 
they  were  eager  to  freshen  up  on  the 
lost  art  of  a))pliance  selling. 

The  initiation  of  the  course  came 
from  a  survey  of  retailers  made  by  the 
Department  of  Water  &  Power.  A  ma¬ 
jority  of  dealers  interviewed  said  that 
they  would  appreciate  such  a  course, 
provided  a  speaker  of  suflieient  back- 
sround  and  authority  could  be  ob¬ 
tained  to  present  it.  It  was  to  deal  with 
the  principles  ndating  to  ap|)liance 
nierciiandising. 

In  cooperation  with  the  distributive 
education  ser\  i(  (*  of  the  stale  and  city 
schools,  an  (Uilline  was  prepared.  It 
covered  1 1  )  d  he  potential  local  a[)pli- 
ance  market.  (2t  (Capital;  and  store 
characteristics.  (  T  l  .'^ales  organization. 

(1)  Service  organization.  (5)  Adver¬ 
tising  and  ((>)  (iredit  and  financing. 

alter  Elieson  of  the  Department  of 
Commerce  was  obtained  as  the  speaker. 

The  course  was  arranged  for  six  eve¬ 
ning  meetitigs.  one  a  week,  with  both 
lecture  and  discussion  periods.  Tbe 
meetings  were  held  in  the  “garage” 
lecture  room  of  the  Matchless  Electric 
Home,  on  Wilshire  Blvd..  which  has 
parking  space  available.  The  meetings 
began  on  .Ian.  IB  and  were  held  suc¬ 
cessive  Thursday  evenings. 

Authoritative  infortnation  was  j)re- 
pared  for  each  session  and.  wherever 
p(»ssible.  demonstration  material  was 
added  to  su})plement  the  talk.  A  guest 
speaker  was  added  for  the  last  two  sub¬ 
jects  because  of  his  special  knowledge. 

“Because  the  six  meetings  were 
limited  to  two  hours'  duration.”  said 
Howard  Burdick,  supervisor  of  dealer 
relations  for  the  Ih'partment  of  Water 
&  Power,  who  had  charge  of  the  meet¬ 
ings.  *'lt  was  jxissible  to  cover  oidy 
the  most  important  }K)ints  of  each  sub¬ 
ject.  It  was  really  most  successful  and 
we  int('nd  rep<'ating  the  course'  with 
more  extensive  material  at  some  future 
date.” 

There  was  cemsistent  attendance  of  #  Pmi.co  has  told  its  stockholders 
85  retail  stetres.  with  a  total  of  144  per-  that  it  plans  to  exjvand  its  product  line 
sons  enrolled.  The  announcement  mail-  to  make  household  freezer  chests  when 
mg  was  sent  to  220  dealers.  The  grouj)  it  can  resume  manufacture  of  civilian 
W'as  unanimous  in  its  desire  to  repeat  goods, 
the  course,  going  more  into  detail  of 

the  subjects  covered  briefly  in  the  first  #  Premier  vacuum  cleaners  will  be 
course.  distributed,  when  available,  one  to 

every  dealer  before  any  dealer  gets  two 
•  Veri)-A-Uay  lamps,  the  Federal  cleaners,  according  to  recent  policy  an- 
Trade  (  Commission  has  enjoined  from  nouncement.  This  is  to  give  each  dealer 
making  most  of  its  claims  in  the  adver-  a  sample  to  demonstrate  and  display 


Walter  Elieson,  Department  of  Commerce,  Los  Angeles,  was  instructor  at  dealer 
refresher  course  held  at  the  Matchless  Electric  Home  by  Distributive  Education 


lising  of  its  green  lintv'd  lamps,  accord¬ 
ing  to  an  F4(C  release.  Save  Flectric 
(Corp..  maker  of  the  lamps,  has  accepted 
the  cease  and  desist  order.  Among  the 
claims  which  it  must  not  make  are  that 
its  bulbs  conserve  vitamin  A  in  the  eve. 


•  HorsE  Heating  bv  electricity  is  in¬ 
vited  in  the  announcement  made  to  its 
customers  of  a  new  rate  reduction  in 
February  by  the  California-Oregon 
Power  (Co.  The  rates  were  equalized 
for  both  rural  and  urban  customers, 
and  average  about  an  IDT  reduction 
for  domestic  and  14/f  for  commercial 
customers.  “The  new  rate.”  the  adver¬ 
tisement  stales,  “is  expected  to  open 
the  door  for  electric  house  heating.” 
With  exceptionally  high  saturation  of 
both  ranges  and  water  heaters,  the 
service  facilities  to  serve  additional 
load  from  house  heating  will  not  re- 
(juire  much  enlargement  of  facilities 
or  home  wiring. 


•  Frigioaire  V  lews  the  hoine  freezer 
market  potential  with  an  old  and  ex- 
pericjiced  eye.  P.  M.  Bratten.  general 
sales  manager,  advises  a  few  grains  of 
salt  with  the  rosy  predictions  of  vol¬ 
ume.  His  estimate  is  a  probable  .450,- 
000  units  per  vear  instead  of  some  of 
those  running  up  into  the  Amos  and 
Andy  figures.  With  1.42  manufacturers 
making  them,  says  he,  the  competition 
is  bound  to  be  hectic.  Other  family 
wants,  such  as  a  new  car.  new  home, 
new  radio,  ete..  he  also  warns,  may 
outweigh  the  desire  for  a  freezer  and 
likewise  a  released  food  distribution 
industry  may  have  a  big  effect  on  tbe 
comparative  need  for  a  freezer  cabinet. 


•  A.  O.  Smith  Corp.  will  bid  strong¬ 
ly  for  the  water  heater  business  of  the 
future,  it  is  indicated  by  advance  pub¬ 
licity  from  this  steel  fabricating  com¬ 
pany  which  began  with  baby  buggy 
parts  in  1874  and  has  made  automo¬ 
tive  frames,  tanks,  tanks  cars  and  pipe. 
Developing  a  glass  lined  pipe  for  the 
food  industries,  and  tanks  and  tank 
cars,  it  will  make  glass-lined  steel  elec¬ 
tric  water  heaters.  The  water  heater 
is  a  two-element,  two  thermostat,  fiber- 
glas  insulated  standardized  product. 


•  \\  ESTiNGlloi'SE  voluntarily  stopped 
its  production  of  electric  irons  when 
the  turn  of  events  in  the  Furopean  war 
demanded  full  concentration  of  man¬ 
power  on  sle|)ped-up  war  production. 


#  Monarch  ranges  offers  its  dealers 
a  “Peace  Plan”  folder  to  give  to  their 
customers  for  the  keeping  of  home  and 
kitchen  plans  and  ideas  for  the  future. 
Inside  the  letter-sized  file  folder  is  an 
illustrated  brochure,  which  gives  a 
number  of  floor  plans  and  pictures  of 
attractive  kitchen  layouts. 
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Urged  to  Look  Before  Leaping  Into  It 

Booklet  prepared  to  advise  service  men  and  others 
who  may  wish  to  start  in  the  appliance  business 


TO  forestall  the  possible  failure  of 
the  hundreds  of  newcomers  seek¬ 
ing  entry  into  the  electrical  ap- 
pli  ance  retail  business  in  its  territory, 
the  Bureau  of  Radio  and  Electrical 
Appliances  of  San  Diego  (lounty  has 
just  issued  5,00()  copies  of  a  booklet 
entitled.  Appliance  KetaUinp  Outlook 
in  San  Diepo  County. 

Designed  to  ser\'e  as  a  guide  for 
returning  service  personnel  and  others 
who  may  be  planning  to  establish  re¬ 
tail  appliance  stores  in  San  Diego 
(bounty,  the  booklet  aptly  summari/es 
the  electrical  appliance  situation  and 
provides  material  for  seri*)us  thought 
for  newcomers. 

“The  establishment  of  anv  new  busi¬ 
ness.”  savs  the  booklet,  “is  a  most  im¬ 
portant  step  in  the  life  plans  of 
those  involved  ...  so  important  is  this 
step  that  we  feel  obligated  t»>  place 
at  the  disposal  of  those  |)lannitjg  to 
o|M'n  appliance  stores  all  the  factual  in- 
f(»rmation  available  as  t(*  the  outlook 
here.  We  are  prompted  to  offer  this 
information  in  part  because  we  fear 
that  the  o|)portunities  in  the  field  of 
appliance  retailing.  pr*»mising  though 
they  appear,  have  been  overglamour¬ 
ized.” 

This  overglamourization  is  due  to 
j>eople  being  more  appliance  conscious 
simply  because  appliances  aren't  to  be 
had.  The  backlog  of  demand  has  been 
publicized  to  the  point  where  an  un¬ 
reasonably  high  per  capita  apjdiance 
purchasing  potential  has  been  esti¬ 
mated.  Because  the  national  average  of 
mortality  among  dealers  is  known  to 
be  high,  many  have  been  led  to  believe 
that  opportunities  for  entry  into  the 
appliance  field  would  be  good.  I  he 
role  of  electronics  in  the  war  also  has 
tended  to  glamourize  the  outhx  >k  of 
the  appliance  business. 

Referring  to  the  extent  these  factors 
have  been  at  work  in  Sati  Diego,  the 
booklet  says: 

“We  find  that  the  expressed  desire 
of  persons  to  enter  this  business  seems 
to  l>e  vastly  higher  here  than  in  other 
sections  of  the  country.  To  the  best  of 
our  knowledge,  upw'ards  of  4(K)  per¬ 
sons  have  expressed  the  intention  or 
desire  to  open  appliance  stores  in  San 
Diego  County.  While  we  are  tremen¬ 
dously  optimistic  over  the  future  of  the 
appliance  industry  in  all  its  phases  of 
production  and  distribution,  we  see 
nothing  short  of  failure  or  disillusion¬ 
ment  for  most  of  the  400,  should  they 
follow  through  with  their  plans  to  open 


retail  appliaiu'e  businesses  in  this 
county.” 

Reasons  for  this  belief  are  based  on 
(1)  San  Diego’s  dealer  loss  has  been 
negligible,  as  compared  to  30%  and 
40^ V  numerical  loss  of  dealers  else¬ 
where.  W'liat  few  firms  did  go  out  of 
business  have  been  more  than  replaced 
by  newconuMs.  W''hile  it  is  true  that 
San  Diego's  nearly  doubled  popula¬ 
tion  warrants  additions  here  and  there, 
by  no  stretch  of  optimism  could  400. 
or  200,  or  even  100.  new'  appliance 
businesses  be  profitably  established 
within  the  first  year  of  postwar  pro¬ 
duction;  (2)  Initial  jiroduction  of  the 
first  appliances  will  be  so  limited  as 
to  be  insufficient  to  maintain  dealer¬ 
ships  on  appliance  sales  alone.  F.xisting 
dealers,  the  booklet  points  out.  have 
long  since  adjusted  themselves  to  other 
tyjies  of  merchandising. 

Existing  distributors  have  obliga¬ 
tions  to  existing  dealers  to  keep  them 
going  until  appliance  stortages  ease 
up,  thus  rendering  it  nearly  impossible 
to  consider  new  franchises  for  some 
time,  riiat  the  matter  of  franchises  has 
escaped  the  attention  of  some  of  these 
400  dealers  expecting  to  enter  the 
business  is  revealed  in  the  booklet's 
statement : 

"■'rhere  have  actuallv  been  several 
instances  called  to  our  attention  in 
which  persons  have  bought  jiroperty, 
tied  themselves  to  agreement  to  buy  or 
lease,  before  concluding  franchise  ar¬ 
rangements  with  some  distributor  or 
manufacturer's  representative.” 

And.  finally,  the  booklet  warns  that 
many  prospective  dealers  are  unduly 
optimistic  over  the  continuing  public 
demand  for  electrical  appliances  after 
production  is  resumed.  The  day  will 
come  “when  we  will  find  ourselves 
in  a  buyer’s  market  where,  for  the  first 
time  in  several  years,  salesmanship  and 
sound  merchandising  will  again  be¬ 
come  of  prime  importance.” 

To  those  who  firmly  believe  that 
over  the  long  pull  the  electrical  ap¬ 
pliance  business  will  bring  a  profitable 
future,  the  booklet  offers  this  concrete, 
helpful  advice: 

“W  e  can  think  of  no  more  construc¬ 
tive  suggestion  for  anyone  planning 
to  enter  this  business  for  the  first  time 
than  that  of  actually  gaining  first-hand 
knowledge  of  some  of  the  problems 
involved.  F'urthermore,  a  solid  exper¬ 
ience  in  selling  is  going  to  prove  an 
indispensable  asset  when  the  time 
comes  that  the  product  we  have  for 


sale  will  no  longer  be  taken  away  fion,  I 
us  but  will  have  to  be  sold.  i 

“Also,  it  is  our  belief  that  the  mattff  I 
of  having  knowledge  of  how  to  servVt  ' 
appliances  that  we  may  someday  stH 
from  our  own  stori's  is  important.  This 
too.  could  be  gained  without  risk  of 
one’s  own  capital  while  working  for  or 
with  someone  already  established.  Few 
men  who  have  had  a  smattering  of  radio 
experience  with  elertronic  equipment 
in  the  armed  forces,  and  who  desire 
to  open  their  ow  n  shops,  have  any  idea 
of  the  capital  reijuired  to  maintain  an 
adequate  stock  of  parts  and  supplies 
for  servicing  only,  let  alone  consider-  ; 
ing  the  capital  requirements  for  a  busi-  | 
ness  that  contenqilatcs  the  selling  of  * 
radios  and  perhaps  other  appliances 
as  well.  By  gaining  the  practical  ex-  . 
pcrience  of  working  for  someone  else, 
such  knowledge  can  be  gained  the  easy 
way.  without  loss  of  capital,  owned  or  j 
borrowed.”  | 

Easy  Does  It 

Ben  Cole,  proprietor  of  the  Cole 
washing  machine  and  vacuum  cleaner 
repair  agency,  3020  University  Ave.. 
.^an  Diego,  has  been  awarded  a  fran¬ 
chise  for  distribution  of  Easy  wash¬ 
ing  machine  parts  in  San  Diego 
county.  This  is  the  first  direct  inde¬ 
pendent  distributorshij)  for  washing 
machine  parts  to  be  set  up  in  San 
Diego,  Easy  jiarts  being  handled  for¬ 
merly  from  the  Eos  Angeles  office. 
Cole  will  handle  outside  contacts  and 
his  partner.  Art  Shapiro,  will  man¬ 
age  the  inside  service  work.  Announce¬ 
ment  of  the  franchise  award  means 
that  Cole’s  will  be  out  of  the  retail 
picture  postwar. 

Authorized  Easy  washing  machine 
dealers  for  San  Diego  county  are: 
11.  E.  Benbough  Co.,  Burnett  Furni¬ 
ture  Co.,  Parmelee-Dohrmann  and 
Walker’s,  all  of  San  Diego  city; 
Churchill  &  Cassou  of  Escondido; 
Strand  Radio  of  Ocean  Beach;  Har- 
rold  EeFlam  of  Oceanside;  Erling 
Rhode  Plumbing  of  Ea  .Jolla;  I.akc- 
side  Supjdy  ('o.  of  Eakeside;  C.  M. 
Beall  and  the  National  Citv  Stove 
Works  of  National  City;  R.  M.  Swear- 
engin  of  El  Cajon:  and  Donaldson’s 
of  Encinitas. 

•  Nksco  officials,  Alfred  J.  Kieck- 
liefer,  president,  and  Michael 
Brady,  vice-president  in  charge  of 
sales,  were  on  the  Coast  last  month  to 
confer  with  Thomas  E.  Green,  West¬ 
ern  division  manager,  at  the  Western 
Merchandise  Mart.  San  Francisco.  Re¬ 
designed  products,  which  include  roast¬ 
ers,  ranges  and  heaters,  are  to  be  of¬ 
fered  as  soon  as  the  company’s  war 
production  can  be  converted  back  to 
kitchenware,  Kieckhefer  declared. 


Sales  89 


April,  1945  Electrical  West 

"Not  for  Sale " 

White  House  whets  appetite 
for  future  appliances 

Both  a  dream  of  the  good  <dd  days 
and  a  vision  of  things  to  come  was 
sprung  on  the  San  Francisco  public  by 
the  White  Ibtuse,  Raphael  Weill  &  Co., 
department  store,  when  it  held  a  “not 
for  sale”  of  electrical  a})pliances  in  four 
(»f  its  large  Sutter  St.  windows  early  in 
March.  Exhibitors  models  of  refrig¬ 
erators.  electric  ranges,  vacuum  clean¬ 
ers  washing  machines,  irons,  toasters, 
mixers,  freezer  cabinets  wbich  had 
been  shown  to  the  trade  only  at  the 
Western  Merchandise  Mart  a  week  or 
two  previously,  were  attractively  dis¬ 
played  and  tied  in  with  a  war  bond 
sales  appeal, 

“Not  for  sale-  vve  can't  buy  them 
either  BIT—  war  bonds  will  bring 
them  back!"'  a  sign  told  the  crowds 
whose  mouths  watered  for  the  long 
nonexistent  appliances  seen  displaved 
for  the  first  time  since  l‘t42.  A  smaller 
card  said.  “Buy  war  bonds — a!id  keep 
them  -for  Victory!  Come  in  with  y»»ur 
(juestions,  get  your  gift  booklet,  buy 
voiir  war  bonds — in  our  bousevvan's 
department.” 

The  st(»re  reports  gratifying  i»‘sults. 
Man^  customers  v  isited  tbe  housew art's 
section  where  bonds  were  bought  at  a 
large  bond  booth.  Literature  was  given, 
a  bond  booklet  to  kt'cp  bonds  in  for 
after-war  purchases,  and  many  listed 
their  wants  on  a  list  for  early  purchase 
of  wanted  appliances  when  available. 

Twentv  manufacturers  participated 
in  the  exhibition,  among  tbem  Man¬ 
ning  Bowman.  Cbicagt)  Flexible  Shaft 
Ct).  fSindx'aml,  Ironrite,  Casco  Elec¬ 
tric.  Apex-Rotarex  (.t).,  Bendix,  Norge. 
Westinghouse,  Eureka  cordless  iron. 
Toastmaster.  Conlon.  Waverley  irons. 
Large  advertisements  by  the  White 
House  in  newspapers  and  the  Shopping 
Sens  also  told  the  same  story  of  its 
Not-for-Sale  and  urged  the  buying  of 
!'<mds. 

Promote  the  Positive 

Because  it  is  difficult  for  tbe  more 
than  20().()((0  new  wartime  residents  to 
appreciate  peacetime  living  conditions 
of  San  1)  iego,  the  San  Diego  (ias  and 
Electric  Co.  is  running  a  series  of  in¬ 
stitutional  ads  pointing  out  the  city's 
outstanding  cultural  and  recreational 
attractions. 

One  bv  one  each  ad  fiortrays  some 
typical  .^an  Diego  sjiort,  pastime,  or 
diversion  that  the  public  can  no  longer 
enjoy  because  of  wartime  travel  restric¬ 
tions  or  the  government's  military  oc¬ 
cupation  of  certain  areas.  Featured  are 


the  world's  largest  outdoor  organ, 
Balboa  Bark’s  art  gallery  and  science 
museums,  the  ocean  caves  of  Sunset 
(difTs  and  La  Jidla,  the  beaches,  the 
deep  sea  fishing  and  mountain  resorts. 

The  ads  inviting  new  residents  to 
make  San  Diego  their  home  after  the 
war  are  a  part  of  Sales  Vice-President 
A.  E.  Holloway’s  postwar  plan  to  ex- 
|)and  San  Diego  (»as  and  Electric  (!o.'s 
facilitii's  by  attracting  a  greater  popu¬ 
lation  to  this  area.  I  he  ads  have  been 
i  leverly  prepared  by  advertising  super¬ 
intendent  F.  M.  Raymond. 

The  first  ad  offering  a  frc'e  booklet 
describing  pea(;etime  living  conditions 
drew  an  unpreceilented  response  of  545 
reijuests. 

•  Am  vna  SiM.lKTV.  a  l()0->ear  old  re¬ 
ligious  organization  of  M  aterloo,  Iowa, 
will  market  a  line  of  home  freez<'rs. 
Baiier-Knapp  of  Hollywood,  Calif.,  has 
been  a|)pointed  factory  re|)resentative 
in  California.  Oregcm,  Washington, 
Idaho,  I  tall.  .Neva<la  and  Arizona. 

•  F.  L.  .1  vi.ons  Co.  of  Detroit,  an  auto¬ 
motive'  parts  mak('r.  will  step  into  ap¬ 
pliance  production  with  a  line  of 


washers  and  other  appliances,  it  has 
announced.  A  former  Bendix  Home 
Appliance  man  will  head  its  new  di¬ 
vision.  An  automatic  washer  is  in  pros¬ 
pect. 

•  Tiikkmador.  in  characteristic,  terse 
Bill  (!ranston  words,  w  ith  a  little  folder 
sent  out  to  the  appliance  trade,  tells  in 
less  than  60  seconds  of  text  and  car¬ 
toons  what  it  has  been  doing  these  war 
years,  and  ends  with  this  declaration 
of  postwar  product  policy:  “We  are 
going  to  leave  the  gadgets  to  the  guys 
that  are  learning.  We  are  sticking  to 
the  sound  and  sensible,  which  has  al¬ 
ways  characterized  products  bearing 
the  rhermador  name," 

O  El  KKKA  not  only  will  have  a  cord¬ 
less  electric  iron  and  a  complete  house¬ 
cleaning  kit,  but  bas  Jiovv  announced 
that  it  will  make  an  electric  garbage 
dispost'r  unit  for  sinks.  S(»me  produc¬ 
tion  on  cleaners  and  cordless  irons  be¬ 
gan  but  was  stopped  when  tbe  armed 
services  stepped  up  war  material  or¬ 
ders  from  this  companv’s  factories  re- 
ccntlv . 
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Short-Cut  Book 

Edison  helps  power  sales 
men  save  paperwork  time 

BKdAl'SK  tin*  pouer  salesman  must 
sjH'iul  about  30' f  of  his  tinie  in 
computations  and  pap<*r  work,  all  of  it 
necessary  of  <-ourse.  the  Southern  (Cali¬ 
fornia  Kdison  (C<».  general  sales  depart¬ 
ment  is  going  to  cut  down  the  lime 
necessary  to  handle  such  data  and  thus 
release  more  of  his  time  for  calls  on 
customers.  How  it  plans  to  do  so  con¬ 
tains  an  idea  which  other  sales  man¬ 
agements  may  wish  to  emj)loy  tom 
In  the  Kdison  c«nn|>any.  a<-cording  to 
(ieorge  N.  Hawley,  manager  of  <-om- 
men'ial  and  industrial  sales,  four  times 
a  ^ear  the  power  sales  staff  reyiew  the 
status  of  ail  industrial  customers  and 
i'ompute  which  rates  will  giye  them 
the  lH*st  serxice.  I'his  recpiires  con- 
sitlerahle  computation  and  reference  tt* 
data,  riierefore  to  [tlace  in  their  hands 
a  “method  hook"  containing  all  neces¬ 
sary  information  and  as  many  slutrt 
cuts  as  possible,  it  was  felt,  would  re¬ 
duce  by  half  the  amount  of  time  spent 
in  such  work. 

An  outline  of  the  contents  of  the 
metlutd  book  is  indicatixe  of  the  kind 
of  data  it  contains: 

Trrminttlt>gy 

1.  Determinatum  of  pouvr  ratv — (Gen¬ 
eral.  rate  ihwry  ,  rale  forms,  graphic 
nieth«»Hs  of  rale  pr»*senlalion,  sln»rl- 
nil  rale  formulas,  break>«‘ven  rate 
points,  raleulalion  of  power  fuet«>r 
<lise<»unt,  reactive  tables  ami  formu¬ 
las,  bibliography. 

2.  Determination  of  Consumer  De¬ 
mand — Demands  of  individual  pieces 
of  equipment — Constant  btads:  Deep 
well  pumps,  rotary  blowers.  Varia¬ 
ble  loads:  Fans  and  blowers,  com¬ 
pressors  and  ire  machines,  cranes, 
hoists  and  elevators,  conveyors,  ma¬ 
chine  tools,  residual  healing  equip¬ 
ment,  arc  furnaces,  arc  welders,  re¬ 
sistance  welders.  Characteristics  of 
a-c  motors — starting  demands.  De¬ 
mands  of  plants  and  multiple  e4|uip- 
ment — Historical  method,  demand- 
factor  meth(»d.  point  by-p«»int  meth¬ 
od.  tables,  graphic  methods  of  pre¬ 
senting  demand  data,  bibliography, 

3.  Determination  of  C4m»umertt  Enerfcy 
Consumption — C.onsumption  of  in¬ 
dividual  e4|uipment:  Constant  load¬ 
ing,  variable  loading.  Consumption 
of  multiple  equipment:  Historical 
method,  load-factor  method,  poinl- 
-by-point  method,  tables,  graphic 
methods  of  presenting  data. 

■I.  Determination  of  Poorer  Factor  of 
Consumer's  Equipment — Power  fac¬ 
tor  of  individual  equipment,  over¬ 
all  plant  power  factor,  monthly  re¬ 
active  kilovar-hour. 

5.  Determination  of  Efficiency  and 
Cost  of  Operation — Load  factors: 
Daily,  weekly,  annual.  Efficiency  of 
individual  machines.  Cost  per  unit 
of  product.  Tables. 

In  order  to  supply  some  of  these 


facts  and  tables  considerable  n*search 
will  be  necessary.  For  example.  Kdi¬ 
son  intends  to  develop  a  table  shoxxing 
the  per  cent  cost  of  purchas(*d  jxtxver 
to  the  xahie  of  the  pr<Hhict.  I  he  Kdi¬ 
son  Klectrie  Institute  has  a  table  shoxx¬ 
ing  the  kxxh.  per  dollar  of  product  f(*r 
a  long  list  of  manufactured  ])roduets. 
but  Haxxh'x  feels  that  it  xxill  be  more 
usi'ful  if  eonxerted  to  units  of  product, 
such  as  per  l(»n  of  steel.  |)ound  of  rub¬ 
ber.  etc.  I  bis  slioiild  remove  the  em¬ 
phasis  from  th(*  power  rate  and  put  it 
on  plant  elliciem-x  xxhere  it  belongs. 

As  otiu'r  reipiired  data  seems  neces- 
sarx.  it  is  plannt'd  to  add  to  the  method 
book.  Possibly  other  sections  max  be 
ne(*ded.  One  on  xxiring  «*(licienex  max 
haxe  a  bearing  and  beconu*  a  useful 
tool  in  the  power  salesman  s  method 
book.  I  bis  book  is  to  su|)pl(‘meMt  tin* 
Power  J^ales  Manual  of  the  KKI.  with 
xxhich  each  salesman  is  ecpiipped. 

A  highly  successful  continuous  train¬ 
ing  process  for  the  poxxer  sales  force 
is  being  o|)erated  by  tin*  Kdison  com¬ 
pany.  about  xxhich  a  story  in  detail  is 
(iromised  for  an  earlx  issue. 

•  Kki.MNXTok  has  made  axailable  to 
its  dealers  a  ik'xx  32-page  booklet  on 
kitchen  ])lanning  for  distribution  to 
prosp«*cls  who  intend  to  build  houses 
as  soon  as  materials  become  axailable. 
It  illustrates  six  types  of  kitchen  and 
eleverly  includes  in  each  plan  some 
special  idea  not  anyxvhere  else  found 
but  quite  desirable  as  an  added  con- 
xenience.  As  an  example,  in  one  plan 
a  built-in  hotplate  is  suggested,  mount¬ 
ed  on  a  partition  counter  betxveen 
kitchen  and  dining  room,  on  xxhich  to 
keep  foods  hot  for  extra  servings.  All 
the  ideas,  many  of  them  grouped  on 
txvo  pages  by  themselves,  are  practical 
and  workable.  iring  for  adequate 
service  is  advocated  and  the  company’s 
products  are  illustrated  as  well.  Kel- 
vinator  is  sampling  television  as  an 
advertising  medium  in  a  series  it  is  us¬ 
ing  experimentally  from  WABD,  in 
which  the  “society  of  amateur  chefs” 
enact  a  cooking  program. 

•  I  MVERSAL  has  declared  itself  on 
future  distribution  policy  that  it  xxill 
continue  to  sell  through  the  conven¬ 
tional  and  established  channels  of  dis¬ 
tributors  and  retailers.  B.  C.  Neece, 
vice-president  and  general  sales  man¬ 
ager  of  Landers,  Frary  &  Clark,  prom¬ 
ises  also  some  nexv  and  improved  items 
in  addition  to  its  former  appliances. 
Theme  of  its  last  year’s  adxertising. 
“L  Plan  for  V  Day”  is  being  sxvung 
to  “U  Plan  for  Better  Living”,  and  its 
dealers  are  noxv  offered  a  new  store 
planning  service  called  “moderneering” 
in  which  Richard  M.  Bennett,  architect, 
has  developed  plans  in  cooperation 
with  manufacturers  of  paint,  glass,  lin¬ 
oleum,  insulating  materials,  store  fix¬ 


tures.  and  Sylvania  Klectrie  PrQduct,: 
Inc.,  for  lighting,  and  National  Elec, 
trie  Sign  Mfg.  (]o..  for  signs,  and  Car- 
rier  ('.orp..  for  air  conditioning,  to  is. 
sist  deal(*rs  in  the  modernization  i  ' 
their  stores.  I'he  plans  are  arranged  in 
txvo  steps,  for  three  basic  types  ol 
store. 

•  lIoTt'oiNT  has  announced  that  it 
xxill  add  automatic  xvashing  machines 
and  electric  tumbler  dryers  to  its  home 
laundry  lim*.  come  postxvar.  These  i 
previously  included  the  standard  txqies 
of  xvasher  and  ironer  oidv.  The  plan¬ 
ning  serx  ice  of  Kdison  Ceneral  Electric  } 
A|tplianee  C.o.  xxhich  previously  cov¬ 
ert'd  |)lans  for  kilcht'iis.  xxill  embrace 
plans  for  home  laundry  rooms  as  xxell. 
or  xxill  develop  plans  in  xxhich  the 
automatic  laundry  etpiipmt'iit  may  he 
made  a  part  of  the  all-electric  kitchen. 
Importance  of  tin*  xxater  heater  is  em¬ 
phasized  bx  the  automatic  laundrv. 
Hotpoint  declares. 

•  Regina  (]or|)."s  revolutionarv  light¬ 
weight  vacuum  cleaner,  the  Klectrik- 
broom,  is  being  distributed  in  north¬ 
ern  (California  by  Me(]ormack  Co., 
at  the  W  estern  Merchandise  Mart.  This 
distributor  also  handles  Klectromaster 
range's  and  xxater  healers  and  Coolera-  J 
l(»r  ice  and  (‘lectric  refrigerators. 
Dxxighl  K.  Mc(n)rmack.  formerly  sales 
manager  of  Sherman,  (day  &  Co.  music 
stores,  is  its  oxxner.  He  also  distrih- 
utes  Majestic  phonograph  records, 

•  Tei.ectiron  is  lo(»king  for  more  jobs 
for  its  clocks  and  is  offering  manufac¬ 
turers  of  various  devices  electric  clocks 
xxith  timing  controls  for  a  great  variety 
of  applications.  Among  these  are  auto¬ 
matic  tuning  of  radio  sets  to  prese¬ 
lected  stations  at  predetermined  times. 

A  xvhole  day's  program  can  be  set  up 
in  advance,  by  1.3-minute  intervals. 
More  expensive  sets  mav  feature  it. 

•  Neon  Products  of  Western  (’anada 
Ltd.,  at  Vancouver,  B.  C.,  |)lans  to 
manufacture  radio  sets  and  electric 
irons  xxhen  its  xvartime  product  pro¬ 
gram  is  completed.  .Mready  some  sam¬ 
ples  have  been  turned  out  and  produc¬ 
tion  xxill  begin  on  civilian  production 
as  materials  and  labor  become  avail¬ 
able. 

•  E^asy  Washing  Machine  Lo.,  in  a 
large  brochure.  What  Can  Easy  Ojjer 
You  That  No  One  Else  Can?,  has  re- 
nexved  contact  with  its  dealers  and  dis¬ 
tributors  and  told  them  xvhat  its  oxxn 
plans  are  for  the  future. 

•  (General  Mills,  makers  of  flour 
and  grain  produets,  intends  to  manu¬ 
facture  and  market  coffee  makers,  elec¬ 
tric  irons  and  pressure  cookers  after 
the  xvar. 
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Dealers  — 

Roll  Your  Own  Planning  III 


Root  of  It 


ALL— Finances 


Like  tin*  coulrol  of  the  admiral  on  a  flaj;- 

sliip  (luring  a  battle,  your  ofllce  is  the  control 
J  center  of  \»»ur  business.  And  your  money 
is  what  mak(’s  it  all  perform'.  'I'herefore  there's 
nothing  in  a  busiru'ss  so  important  as  the  adroit 
handling  of  linances.  If  it  seems  dull,  think  how 
unnecessarily  exciting  it  might  be  if  it  went  wrong. 
Besides  being  ready  to  handle  troublesome  things 
like  inccune  tax  and  other  government  forms  and 
reports,  knowing  just  where  you  stand  gi\(‘s  you  the 
‘‘intelligence"  you  need  to  direct  your  selling,  buy¬ 
ing  and  opi'ralions. 

As  a  suggestion  to  assist  in  well  (Uganized  think¬ 
ing  and  analysis  of  vour  own  situation,  tht^  follow¬ 
ing  arc  well  worth  looking  into — 

Your  business'  state  of  health 

What  do  you  owe — what's  the  indebtedness,  in  other 
words? 

— What  part  of  it  takes  first  importance — primary 
debt? 

— What  part  is  secondary,  or  can  wait  a  bit? 

What's  owed  to  you — your  accounts  receivable? 

— How  many  are  current,  and  how  are  collections? 

— How  many  are  term  contracts  and  how  do  they 
stack? 

— How  many  are  dubious  or  uncollectible  and  should 
they  be  written  off? 

How  much  cash  on  hand? 

Any  surplus?  What  is  best  to  do  with  it? 

— Do  you  want  to  keep  it  usable — liquid? 

Talk  over  with  your  banker  possible  short-term  invest¬ 
ments. 

— Credit  reserves  can  be  built  up  by  buying  nego¬ 
tiable  securities  perhaps? 

Ihat  will  give  you  the  picture  of  how  things 
stand  now.  But  it  is  also  a  good  idea  to  take  a  look 
at  future  |)ossibilities. 

Of  course  a  dealer  has  to  govern  his  own  policies 
with  those  of  his  competition  in  mind,  but  it’s  not 
too  early  to  begin  finding  out  what’s  best  for  your 
bus  iness  in  the  ])lans  of  others. 


l  ake  a|)pliance  tinancing  for  instance — 

Who's  going  to  carry  your  paper?  Have  you  checked  in 
with: 

— Banks,  to  find  what  their  new  credit  programs 
contemplate? 

— Commercial  finance  companies  with  revised  pro¬ 
grams,  too? 

— Manufacturers'  own  financing  agencies  or  those 
closely  associated  with  them  and  having  programs 
that  fit  their  own  product  sales  programs? 

— Your  local  utility,  perhaps  it  has  a  plan  worth 
considering? 

— FHA,  to  find  out  whether  it  may  again  finance 
appliances,  at  least  those  affixed  to  the  building? 

— Other  government  agencies,  such  as  EF&HA,  to 
find  out  if  they  will  be  in  the  field  again? 

— Or  will  you  carry  your  own  paper  and  earn  the 
profit  on  financing  yourself? 

Financing  wiring  and  equipment — 

— Have  the  banks  any  plan  you  can  use? 

— How  about  FHA? 

— Has  the  utility  some  plan  in  this  respect? 

— Has  the  manufacturer,  through  his  distributor, 
perhaps? 

Rewiring  needs  a  financing  plan,  too.  May  be  worth 
while  checking  to  see  what  plans  may  be  cooking  for  a 
lot  of  this  work. 

And  while  in  the  mood,  it  mav  be  smart  to  do 
some  thinking  and  come  to  some  conclusions  about 
what  your  policy  ought  to  be  on 

Terms 

How  much  down  payment  should  you  get? 

How  long  a  contract?  For  major  appliances,  for  small 
appliances? 

What  reserves  should  be  kept  against  credit  losses  and 
dead  beats,  repossessions  and  service  cost? 

What  sort  of  a  policy  should  you  adopt  on  trade-ins? 

What  you  discover  after  such  a  financial  health 
checkup  ought  to  be  good  for  the  steering  of  your 
business.  Make  you  better  preparr'd  to  pitch  into 
the  business  of  the  future  and  come  out  ahead. 
After  all.  that’s  what  you  are  in  business  for. 
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w  ar  Homt*  Sail  rage 


WHEN  the  wai’  ends  there  will  he  in  the  \\V:-t 
150,000  to  200.000  relatively  new  houses 
more  than  there  were  before  the  war.  houses 
huilt  and  sold  under  FHA  and  war  housing  allot- 
mejits  of  materials.  This  does  not  count  the  so- 
eali(‘d  temporary  mass  housing  which  is  to  ht*  re¬ 
moved.  aecorditig  to  ])romise. 

If  the  homes  huilt  ftrior  to  the  war  w«*re  inade- 
(juate  in  electric  outlets  and  circuits,  these  war 
houses  are  even  more  so.  Under  limitations  on  ma¬ 
terials  none  of  them  have  more  than  21  outlet>. 
counting  switches,  some  ofdy  17,  Because  they  wen* 
huilt  as  permanent  housing  and  sold  to  home- 
owners.  these  houses  will  continue  to  he  lived  in 
and  used.  Uidess  something  is  done  about  the  wir¬ 
ing  installed  in  them,  these  200,000  homes  will 
have  a  permanent  low  ceiling  on  electrical  con¬ 
venience  and  usage.  They  are  doomed  to  he  a  bottle¬ 
neck  both  to  their  owners,  in  opportunities  to  make 
use  of  electricity,  and  to  the  industry  in  marketing 
current-consuming  devices  to  them. 

The  problem  is  not  hopeless,  by  any  means.  It 
requires  initiative  and  enterpri.se  to  do  something 
con^tructive  about  it.  These  houses  will  not  he  re¬ 
wired  by  themselves.  Homeowners  may  try  to  get 
convenience  by  running  cord  all  over  the  house  if 
no  better  program  is  offered  them  on  acceptable 


ami  apjM'aling  terms.  But  surely  the  vaunted  enter¬ 
prise  of  the  industry  is  erpial  to  the  challenge  of 
this  situation.  Here  is  something  worth  some  post, 
war  planning  in  a  r<*alistic  way.  ’  < 


\a  MJlIla*  TV  As 

ONE  of  our  Western  contemporaries,  comment-  i 
ing  upon  the  sudden  influx  of  legislation  in 
Congress  for  federally  dominated  <levelop- 
menls  like  the  T\  A  on  practically  every  rivershed 
in  tin*  countiy,  asks  pertinently,  “Who  wants  these 
Biver  Authorities?’*  Insofar  as  the  Far  West  is 
conct*rn(‘d.  the  answer  is  “orrly  the  New  Deal 
bureaucrats,  the  TVA  type  social  work«*rs.  Secre¬ 
tary  Icke.-  and  the  Presid(*nt.”  No  om*  who  ap- ' 
preciates  the  relationship  Iretween  wal<*r  and  the  j 
economy  (d  the  Far  W  est  wants  any  river  aiithori- 
ties.  Nor  do  those  who  look  with  growing  fear 
u|)on  the  increasing  usurpation  of  states  rights. 

A<  proof  of  the  growing  repugnance  of  this  re-  . 
gion  for  any  little  T\  As.  there  may  he  cited  the' 
resolutions  from  gi’oups  large  and  small  jrrotest- 
ing  to  Congressmen  against  the  Colundiia  and  the 
Missouri  Biver  Valley  authoritie's.  Beclamation 
association  representatives  from  Or(*gon.  Washing¬ 
ton.  Idaho.  W  yoming  and  Montana  recentlv  op¬ 
posed  the  proposed  CVA  bill.  cont(*nding  that  t 
present  federal  and  state  agencies  wer  e  well  <|uali- 1 
fled  to  proceed  w  ith  the  develo|)ment  of  the  land  | 
and  water  resources  of  the  (.olumbia  Biver  Basin.  | 
in  California  the  state  legislature  is  seeking  ways  I 
and  means  for  taki?rg  over  the  C(*nlral  Valley; 
project  rather  than  have  thi>  de\elopm(*nt  incor¬ 
porated  into  a  river  authority. 

Stripped  of  all  pretense,  the  doctrine  of  regional  | 
economy  on  which  the  river  authority  ])rograrn  is 
huilt  is  simply  another  form  of  socialism.  That  is 
the  basic  pattern  of  the  TVA.  Proposals  to  extend  | 
the  TV  A  pattern  on  the  grounds  that  it  has  been 
>uccessful  is  simply  to  ignore  what  tin*  authority 
has  taken  away  from  that  region.  Our  contenipo- 
larv  says  “TV  A  has  succeeded  in  embarrassing  the 
tax  structure  of  state,  county  and  city  govei'nment«  j 
of  the  Tennessee  V  alley.  It  has  succeeded,  with  its  y 
flood  control  dams,  in  permnnently  flooding  730.- 1 
000  acres  of  reservoirs — an  area  larger  than  that 
which  the  Corps  of  Engineers  estimated  would  be 
irrurrdated  by  a  flood  that  would  occur  orrce  in  500 
vears  .  .  .  T\  A  has  succeeded  in  acquiring  Paul . 
Burryarr  size  arrd  octopus-like  power.  Original  esti- 
mate  for  the  project  was  $200,000,000.  As  of  now 
the  investmerrt  is  just  short  of  one  billion  dollars. 

Bather  than  see  its  resources  placed  irr  the  hands 
of  independent  federal  agencies  like  the  TVA,  i 
the  people  and  the  industries  of  the  West  wo  uld  I 
prefer  to  see  them  adrnirristered  by  the  agencies 
now  responsible.  Flood  control,  power  develop¬ 
ment  and  irrigation  are  engineering  problems. 
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The  Army  Engineers,  the  Reclamation  Bureau  and 
the  Federal  Powe"  Commission,  along  with  state 
agencies,  can  handle  them  adeijuately.  Such  experts 
as  these  need  not  he  supplanted  hy  a  group  of 
social  workers. 

Xo  Titnv  For  i0isputr 

UBEIC  hickcring  such  as  has  developed  be¬ 
tween  the  Army  Engineers,  the  U.  S.  Bureau 
of  Reclamation  and  California  state  authori¬ 
ties  over  the  diversion  of  the  Klamath  River  won’t 
enhance  the  public  standing  of  any  of  these 
agencies.  1  he  controver>y  ap|)arenlly  stems  from 
a  jurisdictional  dis])ute  over  control  of  some  of  the 
proposed  jiostwar  flood  control  and  power  develop¬ 
ments  in  tin*  Ear  West.  Extension  and  expansion  of 
the  controversy  will  play  directly  into  the  hands  of 
those  who  would  sec  control  of  water  and  land  re¬ 
sources  turru'd  over  to  regional  valley  authorities. 
If  the  present  agencies  cannot  work  cooperatively, 
then  Congress  will  have  no  other  recourse  except 
to  adopt  the  plans  of  the  valley  authoritv  advocates. 

Sorer rrr's  A p prrnii ers 

ISTE!\If\(i  to  the  parlor,  classroom  or  plat¬ 
form  talk  of  the  socially  minded,  it  all  sounds 
so  simple  to  reform  the  world  and  correct  all 
its  wrongs.  Along  comes  a  depression  and  a  socially 
minded  administration  and  these  theorists  are  given 
llie  reins  to  have  a  try  at  driving  the  twenty-mnie 
team  economy.  A  war  comes  along  and  even  dis¬ 
possessed  business  men  are  swejit  into  war  agencies 
and  hureaus  to  control  the  destiny  of  industry. 

Tlien  things  begin  to  happen.  The  rein  on  the 
gee  side  to  one  mule  is  pulled  up  a  hit  to  try  to 
keep  the  critter  in  line,  without  pulling  up  on  the 
haw  rein  corresponding  and  all  hell  is  loose.  First 
thing,  the  whole  teain  is  snarled  up  and  ready  to 
break  loose  and  run  away.  It  takes  consummate 
skill  to  handle  such  a  team,  even  if  it  looks  easy. 

So  it  has  been  with  our  economy.  It  looked  easy 
to  reforrn  it,  to  regulate  and  control  it,  to  hold 
the  wild  horses  of  inflation  in  check  yet  put  their 
energy  to  work  drawing  the  war  load.  Rut  as  one 
business  man  who  was  drafted  for  a  regulatory  job 
said  after  he  had  finished  and  retuiaied  to  his  busi¬ 
ness.  “Even  those  of  us  with  business  experience 
and  who  should  have  known  better  had  no  idea 
of  the  forces  that  would  he  set  in  motion  hy  a 
simple-looking  hit  of  regulation  to  try  to  stop  a 
simple-looking  leak.” 

In  a  climate  of  freedom  the  various  forces  op¬ 
pose  and  check  each  other,  achieving  a  balance  that 
is  fluid  and  variable  hut  in  the  long  run  works  best. 
Possibly  the  solar  system  and  the  stars  stay  in  their 
orbits  hy  just  such  counter-balancing  forces.  To 
interfere  w  ith  any  of  the  parts  of  a  free  economy. 


no  matter  how  beneficent  the  })urpose,  is  to  tinker 
with  delicate  balances  which  have  been  adjusted 
automatically  each  to  all  the  others. 

After  all  it  amounts  to  colossal  human  egotism 
to  feel  that  any  man  or  group  or  party  can  manage 
an  economy  better  than  nature  does  it.  This  is  a 
lesson  the  universities  from  which  the  theorists  in 
political  “science  (?)”  and  economics  are  ground 
out  could  well  teach  as  a  first  principle.  As  it  is, 
all  these  sorcerer’s  apprentices  succeed  in  doing  is 
to  sweep  uj)  so  much  water  that  it  may  drown  the 
country  before  the  thing  can  he  stopped. 

With  an  international  conference  to  set  up  specif¬ 
ications  for  world  peace  due  to  start  in  San  Fran¬ 
cisco,  next  month  it  is  to  be  hoped  that  the  planners 
do  not  forget  that  principle  either.  Not  even  Joe 
Stalin  is  omniscient  enough  to  decide  and  direct 
the  business  of  the  world.  It  is  to  he  hoped  that  as 
much  freedom  as  possible  is  given  to  nature  to  do 
its  own  balancing. 


OU  can  we  do  the  postwar  job? 
If  hat  rules  must  we  follow?  What 
are  the  obstacles  we  must  overcome? 
First  we  can  do  it  by  fioing  back  to  the  first 
principles  in  business  practice.  We  must  get 
over  ponderosity  of  the  corporate  joints.  Jn 
the  old  days  when  a  business  was  still  a  one- 
floor  operation.,  production,  advertising  and 
selling  got  together  to  plan  every  move.  When 
the  business  developed  and  several  stories 
were  added  to  the  building  and  departments 
distributed  on  various  floors,  the  only  times 
some  of  these  groups  met  each  other  was  in 
the  elevator  coming  in  or  going  out.  That  day 
has  gone  forever,  from  here  on  it  will  take 
one-story  thinking  to  keep  many  stories  busy. 
As  far  as  rules  go,  there  are  just  about  two 
rules  to  successful  salesmanship.  One  is  the 
rule  of  a  fair  trade — the  rule  which  demands 
a  mutual  exchange  of  values  for  both  sides  of 
a  transaction  ...  I  like  to  think  of  the  future 
in  terms  of  ^d.et's  Trade'*  because  /  think  the 
word  ‘\seir’  has  become  one-sided  in  its  con¬ 
notation.  It  has  gained  a  certain  negative 
meaning  today  which  is  best  expressed  in  say¬ 
ings  such  as  ^'Dont  try  to  sell  me  that,”  or 
‘die’s  trying  to  sell  us  something,”  or  again, 
“)  OU  can’t  sell  that  to  the  American  public.” 
As  children,  however,  we  said  to  each  other, 
'‘I’ll  trade  you  this  agate  for  that  slingshot.” 
Trading  is  two-sided  selling.  That’s  a  good 
rule  for  selling  domestically  or  internationally 
in  the  world  of  tomorrow. — Charles  B.  Brown, 
director  of  advertising,  RCA  Victor  Division. 
Radio  Corp.  of  America. 


At  the  Conferences 

Business  Development 
program  announced 

OF  even  more  than  eustomarv  value 
will  he  the  Pacific  Coast  F.lectrical 
Assn,  conferences,  to  he  held  in  Los 
Angeles  at  the  Ambassador  Hotel  on 
June  21.  and  on  June  28  in  San  Fran¬ 
cisco  at  the  Fairmont  Hotel.  The  guid¬ 
ance  committees  of  all  three  secti<tns  of 
P('FA  are  arranging  programs  which 
will  he  of  exce})tional  wartime  interest 
and  informati(»n  to  all  who  attend. 

I  he  annual  meeting  of  the  associa¬ 
tion  will  he  held  at  the  Los  Angeles 
conference,  when  officers  will  he  elected 
for  the  new  administrative  vear  that 
starts  JuK  1. 

Details  of  the  programs  will  he  given 
in  next  month's  Fi.kctricai, 

A\ailahle  at  present  is  information 
on  the  excellent  program  to  he  pre¬ 
sented  before  the  gathering  of  the  Busi¬ 
ness  Development  Section.  Four  na- 
tionallv  prominent  s|)eakers  will  aj)- 
l^war  on  the  pr<tgram.  which  will  he 
identical  for  the  n(»rthern  and  southern 
meetings. 

\.  H.  Schanuel.  secretarv  of  the  In¬ 
door  Climate  Institute,  will  j)resent  in¬ 
formation  on  this  organization  and  its 
|)romotional  plans  that  embrace  all  as- 
|)ects  of  air  conditioning. 

C.  F.  (ireenwood.  commercial  direc¬ 
tor  of  the  Kdison  Flectric  Institute,  will 
s()eak  on  the  subject  of  the  reorganiza¬ 
tion  of  the  commercial  c(»mmittees  of 
EEL  and  its  national  pr*»motional  pro¬ 
grams. 

Dr.  1).  K.  Tressler.  director  of  the 
(auisumers’  Institute.  (General  Electric 
Co.,  will  speak  on  the  domestic  future 
of  frozen  foods.  A  former  technical 
head  of  a  prominent  frozen  foods  con¬ 
cern.  Dr.  Tressler  is  a  hiremost  author¬ 
ity  in  this  field. 

Miss  Mary  Webber,  home  lighting 
specialist.  Lamp  Department.  (General 
Electric  Co.,  will  discuss  future  trends 
in  domestic  lighting. 

At  the  southern  meeting,  D.  P.  Whee- 
lock.  California  Electric  Power  Co., 
Riverside,  and  E.  W.  Meise,  San  Diego 
Gas  and  Electric  Co.,  will  preside.  At 
the  San  Erancisco  meeting,  the  speakers 
will  be  introduced  by  Frank  Jordan, 
air  conditioning  specialist.  Westing- 
house  Electric  and  Mfg.  Co;  B.  M. 
Tassie,  manager.  Pacific  district  appli¬ 
ance  sales.  General  Electric  Co.;  Miss 
Marguerite  Eenner,  home  ecorutmist. 
Pacific  Gas  and  hdectric  Co.,  and  R.  E. 
Eisher,  vice-president  in  charge  of  pub¬ 
lic  relations  and  sales,  PG  and  E. 

Members  of  the  guidance  committee 
of  the  Business  Development  section 
are:  Chairman,  Milo  Cain.  Coast  Coun¬ 
ties  Gas  and  Electric  (](»..  Santa  Cruz; 


vice-chairman.  H.  C.  Rice.  Southern 
('alifornia  Edison  (]o.,  Los  Angeles; 
Walter  E.  (]arls»)n.  Lamp  Department, 
(General  Electric  Co..  Oakland;  T.  W. 
Christensen.  Pacific  Gas  and  Electric 
(>o,.  San  Francisco:  H.  A.  Jandt.  Allis 
Chalmers  Mfg.  ('o..  L<»s  Angeles;  W. 
P.  L'Hommedieu.  W  estinghouse.  San 
Francisco;  E,  \\ .  Meise.  San  Diego 
Gas  and  Electric  Co.;  C.  L.  Moore. 
Chicago  Elexible  Shaft  (^»..  Los  An¬ 
geles;  B.  W.  Reynolds.  P(i  and  E.  San 
Erancisco;  B.  M.  Tassie.  (General  Elec¬ 
tric  Co.,  San  Erancisco:  1).  P.  Vi  hee- 
lock,  (California  Electric  Power  Co.. 
Riverside. 

Highway  Light 

A.  E.  Dickerson,  designer  deluxe  of 
world  fair  lighting,  paid  the  West  a 
visit  during  March  to  do  what  he  could 
to  sa\e  li\t*s  with  street  and  highway 
lighting.  In  his  position  of  national 
authoritv  on  the  subject,  he  did  a  great 
deal  for  he  talked  with  municipal  and 
state  officials.  highwa\  engineers  and 
utility  executives.  Then  to  public  meet¬ 
ings  of  chambers  of  commerce  and  to 
industry  meetings  of  electrical  clubs 
and  lES.  he  gave  s})ecial  messages 
which  will  furnish  them  with  verbal 
ammunition  to  further  the  same  cause. 

Dickerson,  who  is  manager  <»f  the 
lighting  division  at  (General  Electric 
Co..  Schenectady,  a  Texas  A  &  M  grad¬ 
uate  and  recently  niade  a  doctor  of  en¬ 
gineering  by  that  college,  served  as 
resident  engineer  for  the  Panama-Pa¬ 
cific  Inter?iational  Ex|)osition  in  San 
Erancisco.  101.5.  played  an  important 
part  in  lighting  the  Brazilian  Centen- 
?iial  in  1022.  the  Chicago  Century  of 
Progress  in  10.88  and  the  lighting  of 
the  (iolden  Gate  International  Exposi¬ 
tion  in  1080-40. 

In  S|)okane  he  acldressed  both  the 
construction  and  industry  committee 
of  the  chamber  of  commerce  and  the 
Spokane  Section  MEE.  In  San  Eran¬ 
cisco  he  addressed  a  cmnbined  meeting 
of  the  San  Francisco  and  f^ast  Bay 
Electric  clubs,  March  12.  and  March 
1,8  the  1P]S.  at  which  he  discussed  the 
lES  street  lighting  code,  being  a  mem¬ 
ber  of  the  national  committee.  He  ]»re- 
dicted  that  levels  of  illumination  on  the 
street  would  be  raised  and  discussed 
frankly  the  application  of  fluorescent 
lighting  to  outdoor  illumination  as 
problematical. 

San  Francisco  Electric  Club,  witli  ap¬ 
propriate  ceremony,  inaugurated  I'reeman 
•Scharr.  Bryant  Electric  Co.,  as  presiefent  and 
returned  E.  A.  Long,  Pacific  Gas  and  Elec¬ 
tric  Co.,  president  during  the  past  year,  to 
the  ranks,  at  the  annual  meeting.  March  5. 
Ken  Ryals,  Stone-Ryals  Co.,  was  master  of 
ceremonies,  aided  by  a  table  full  of  past 
presidents.  Other  meetings  of  the  month  of 
note  were  those  at  which  Charles  B.  Brown. 


advertising  director.  RCA  division, 

(]orp.  of  America  talked  on  Let's  Trade,  | 
Dr.  A.  F.  Dickerson,  manager  of  the  Geneji  I 
Electric  Lighting  Division,  spoke  on  tr4  I 
safety  lighting. 

Frank  Jordan,  refrigeration  engineer,  Wts 
inghouse  Electric  &  Mfg.  Co.,  addressed  tk, 
Electrical  -Maintenance  Engineers  Assn,  oj 
.Southern  (California,  at  its  .March  21  men.  i 
ing.  With  slides  for  illustration.  Jordan  dis  I 
( ussed  the  inner  v>orking  of  refrigeration  1 
systems,  then  talked  of  building  air  condi¬ 
tioning.  He  des<  ribed  reverse-cycle  air  condi¬ 
tioning  whereby  properly  designed  coolint 
systt  rns  for  warm  weather  can  be  reversed ' 
in  operation  to  produce  heat  in  cold  weather  > 
Operating  costs,  he  said,  were  practically  on  • 
an  ecpial  basis  w  ith  separate  gas  heating  and 
refrigerating  systems.  A  moving  picture  [ 
short  was  shown  also  to  picture  many  nevl 
uses  for  refrigeration  in  wartime  industry.  A  , 
new  feature,  the  EME.A  Eleciro-Factists.  a ■ 
broadca-t  of  rer'ent  scientific  elevelopmcnts, i 
was  presented  by  Henry  Bu-ih  and  Henry  | 
Ledeboer.  f 

i 

-Sehool  officials,  arcbitects  and  lighting  spec  . 
ialists  were  present  at  the  March  2  meeting 
of  the  Rocky  Mountain  Chapter,  llluminatinj ! 
Engineering  Society,  to  hear  R.  1).  Bradley,* 
nationally  known  illuminating  engineer  oi 
the  Day-Brite  Co.  staff.  Bradley  asserted  that 
higher  lighting  intensities  in  classrooms  arc 
essential  to  better  vision  and  improved  men¬ 
tal  development  of  children,  citing  the  ne» 
appreciation  for  proper  illumination  whicli 
has  resulted  from  the  example  set  in  plants 
producing  war  materials.  As  a  consequence 
of  increased  interest  in  lighting  innovations, 
the  lE.'s  chapter  will  conduct  a  series  oi 
lighting  forums;  seven  before  June  7. 

March  meeting  of  the  .Siuthern  (California 
.'section  lES  was  held  at  Edison  auditoriun 
and  was  a  joint  meeting  with  the.CfOvern 
mental  Buililing  .Managers  .Assn,  and  the 
Southern  .'section  of  the  (iaiifornia  .\ssocia 
lion  of  l*ublic  Schools.  Speakers  were  Dr. 
Charles  Biirsch.  chief  of  the  Division  ol 
School  House  IManning.  California  State 
Department  of  Education;  Charles  Gibson, 
assistant  to  Dr.  Bursch;  Henry  Wrighl 
architect,  who  talked  on  natural  lighting: 
Clayton  Gibbs,  consulting  emgineer;  Edward 
Reynolds,  snirerintendent  of  maintenance. 
City  of  Los  -Angeles  Board  of  Education; 
Frank  Wagner.  Wagner- W'oodruff  Co.;  Wal¬ 
ter  Alden.  lighting  specialist.  W’estinghouse. 

Let  l.  s  See,  the  official  film  just  released 
by  the  Illuminating  Engineering  Society  was 
presented  to  the  East  Bay  Electric  Club. 
Oakland,  by  I’hil  Carlstroem.  Sylvania  Elec¬ 
tric  Products  Inc..  March  26.  At  the  previ¬ 
ous  meeting.  AA .  .\.  Cyr,  associate  editor. 
Fj.KCTUir  vL  W'kst,  presented  his  parody  talk. 
The  Dream  Home  of  the  Future.  The  club 
joined  with  the  .'san  Erancisco  cluh  to  liear| 
A.  F.  Dickerson,  (General  Electric  Co.  light 
ing  division  manager.  March  12.  Plans  for 
the  annual  golf  tournament  and  dinner.  May 
2.S.  at  Orinda  country'  club,  were  announced 
by  R.  E.  W  ill,  president. 

Illuminating  Engineering  Society,  Oregon 
chapter,  held  two  meetings  in  March,  the 
first  March  14.  the  other  Alarch  30.  .At  the 
first  Herbert  A.  Hagen.  E.  L.  Knight  Elec¬ 
tric  Co.,  electrical  contractor,  talked  on  the 
maintenance  of  fluorescent  lighting  equip¬ 
ment  and  of  lamp  replacement.  The  special 
evening  meeting  March  .30  was  the  occasion 
for  the  first  showing  of  the  lES  official  edu¬ 
cational  movie.  Let  Us  See,  and  Dr.  Leighton 
E.  Roy.  member  of  both  lES  and  American 
Optometric  Assn,  and  visual  consultant  foi 
several  local  industrial  plants,  spoke  on 
Visual  Problems  in  Industry. 
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April,  1945— Electrical  West 

Propose  Sub-Chapters 

\  plan  to  sulxlivide  the  chapter  into 
eveii  smaller  units  in  order  to  hold 
local  meetings  and  overeome  the  difli- 
culties  of  transporlatimi,  was  diseussed 
at  the  March  2  meeting  of  the  Puget 
Sound  Chapter.  International  .Associa¬ 
tion  of  Electrical  Inspectors,  held  at 
Tacoma.  A  proposal  to  form  divisions 
of  the  chai)ter  in  the  larger  towns, 
which  could  hold  meetings  for  study 
purposes  each  month,  had  heen  suh- 
iiiitted  to  the  executive  committee  (»f 
the  Northwestern  Section  and  a  tie 
vote  held  it  up.  After  discussing  the 
merits  of  the  plan,  it  was  V(»ted  to  re¬ 
submit  it  to  the  executive  eommillee. 

At  the  election  of  odicers.  1  homas  C. 
Steyyart.  state  electrical  ins})eetor,  State 
of  Washington.  Seattle,  was  appointed 
chairman;  C.  C.  Bradshaw,  jyrineipal 
electrical  inspector.  l.Tth  Naval  district. 
Tacoma,  vice-chairman;  ami  C.  S.  Al¬ 
ger.  a.ssociate  engineer,  l^uget  Sound 
Power  &  Light  (lo..  Seattle,  was  re¬ 
elected  seerelary-lreasiirer.  Hay  Larra- 
bee.  l  iiderw  riters’  Laboratories,  Inc., 
.''eatllc.  has  heen  ehair?iian  during  the 
past  vear. 

Other  matters  of  importance  hrought 
up  in  this  meeting  were  support  of  the 
sales-conirol  legislation  pending  before 
the  state  legislature,  participation  in 
the  Electrical  Safety  Week.  April  22- 
2d.  appointtnenl  of  John  Algeo  as 
chairman  of  a  ])lanning  committee,  and 
thorough  discussion  of  a  recent  disas¬ 
trous  fire  in  a  f<»ur-story  apartment 
building  in  Tacoma  made  worse  hv  a 
delayed  alarm.  Legislation  to  require 
suitable  alarm  svstems  in  such  build¬ 
ings  is  under  consideration  in  the  legis¬ 
lature.  and  this.  too.  was  discussed. 


Model  Ordinance 

Finding  that  it  is  permissive  under 
the  International  Association  of  Elec¬ 
trical  lnsp(*(  lors  by-laws  for  a  chapter 
to  sponsor  the  model  electrical  ordi¬ 
nance  with  .some  modifications  from 
the  National  Electrical  Code,  the  South¬ 
ern  California  Chapter,  at  its  March  21 
meeting  at  Alhambra  city  hall,  selected 
a  new  committee  to  prepare  such  an 
ordinance.  Chairman  Jesse  Boss,  elec¬ 
trical  inspector,  San  Bernardino,  ap- 
pointed  Kenneth  Howard.  South  Gate, 
chairman;  E.  E.  I.arson.  Riverside:  J. 
H.  Crannell,  Glendale;  Charles  W. 
Donohue,  Orange;  W'.  P.  Shigley, 
Pasadena;  0.  I).  Butterfield,  Torrance; 
and  Charleys  M.  Morrison.  Long  Beach. 
It  is  to  make  a  pretgress  report  at  the 
next  chapter  meeting  at  Keereation 
Park  clubhouse.  Long  Beach.  May  2. 

Other  topics  discussed  included:  Dis¬ 
satisfaction  with  SN  wire  under  field 
conditions,  some  of  it  badly  off  center, 


resulting  in  failures  when  pulled  into 
raceways  and  around  bends;  whether 
No.  10  wire  should  he  permitted  for 
services  because  of  the  unavailability 
of  No.  {)  even  on  priority;  grounding 
of  gasoline  engine  driven  generators  to 
supply  ])ower  for  t(»ols  and  lighting  on 
eonslruction  jobs;  the  proposals  of  Ar¬ 
ticle  240  committee  to  have  Type-S 
fuses  returned  to  a  mandatory  status, 
with  standardization  (m  20-am|).  fuses 
for  No.  12  wire,  and  dO-amj).  for  a  new 
No.  0  wire,  eliminating  25-amp.  fuses. 


EL  of  U  Directors 

The  following  were  chosen  directors 
of  the  Kleetrieal  League  of  Ltah.  New 
(dlieers  were  announced  last  issue. 

Contractors  Mark  Strand.  Strand  Elec¬ 
tric  Co.;  Harry'  Hall,  Capitol  Electric  Co.; 
Jack  Jacobs.  Apex  Electric  Cf). ;  kimball 
Vance.  Vance  Electric  Co. 

Dealers  J.  V  ern  .‘''barj).  Sharp  Electric 
Co.;  0.  R.  Bigelow,  Paris  Co.;  K.  E.  Smith, 
Kenneth  E.  .''inith  Co.;  J.  T.  Underwood, 
.'^niilh  Electric  Co..  Ogden. 

Manufacturers  —  Mark  Austin,  Chicago 
Flexible  Shaft  (’o.;  Walter  C.  VVdod.  Amer¬ 
ican  Steel  &  Wire  (io. ;  Stanley  Johns,  West- 
inghon«e  Electric  (io.;  Lester  B.  Johnson, 
Ceneral  Electric  Co. 

I  tilities  Hiickins,  Utah  Power  & 

l.ight  Co.;  C.  A.  Mdifrom.  Utah  I’ower  & 
Light  Co.;  Ora  H.  Barlow,  Mountain  States 
lelephone  &  Telegraph  Co.;  VV^  R.  Han- 
rock.  Mountain  States  Telephone  &  Tele¬ 
graph  Co. 

W  hole  sal  ers^Vai\\\  DeV  ine.  W.  H.  Bintz 
Co.;  John  l.ongdon.  Westinghonse  Electric 
Supply  Co.;  Howard  Price.  Salt  Lake  Hard¬ 
ware  Co.;  Sidney  Cooper,  (Jraybar  Elec¬ 
tric  Co. 


•  F.lkctric  Ct.iB  of  San  Diego  has 
elected  the  follow  ing  ofiieers  for  1945: 
President,  (ieorge  K.  (iray,  San  Diego 
(Las  &  Electric  (]o. ;  first  vice-president. 
Oscar  (L  I  hompson.  General  Electric 
.Supply;  second  vice-president.  Marvin 
Mnsgrave.  San  Diego  Gas  &  Electric; 
secretary-treasurer.  Don  Sylvester,  San 
Diego  Gas  &  Fdectric,  Directors  named 
at  the  same  time  are:  William  W.  Pow¬ 
ell.  (^)ast  Electric  Co.;  Bart  A.  Mur¬ 
ray.  Electric  Supjtlies  Distributing  Co.; 
A.  H.  Jewell.  Graybar  Electric  Co.;  F. 
I).  Ide,  Don  I  ^ec  Broadcasting  System; 
F.  Porath,  San  Dies;o  Gas  &  Electric. 


A  new  roster,  cross-indexed  as  to  names 
of  individuals  and  company  affiliations,  has 
heen  issued  by  the  Electric  Club  of  Los  An¬ 
geles.  With  a  spiral  binding  and  in  pocket 
size,  it  is  a  handy  information  guide  to  the 
electrical  industry  in  the  area.  It  represents 
several  months’  work  by  Ethel  Sanborn, 
executive  secretary  of  the  club.  Industry 
talk  of  the  month  at  that  club  was  one  by 
(’.  B.  Brown,  advertising  director,  RCA., 
Let^s  Trade.  . 

Dr.  Leland  Brown,  Stanford  University, 
discussed  Posttear  Lighting  before  the  .San 
Francisco  Executives  Club,  March  30.  The 
Northern  California  Section  IES  was  invited 
to  attend. 


Associations  95 

B.C.  League  Officers 

T.  H.  Crosby,  district  manager  of  the 
Canadian  Westinghouse  Co.  Ltd.,  has 
heen  elected  president  of  the  Electrical 
Service  League  of  British  Columbia, 
succeeding  the  late  E.  E.  Walker.  Cros¬ 
by  has  heen  a  member  of  the  league 
council  for  a  number  of  years. 

Re-elected  as  honorary  treasurer  and 
honorary  secretary  respectively  were 
T.  C.  Clarke,  district  manager  of  the 
Norfhertt  Electric  Co.,  and  James 
Lighthody,  publicity  manager  of  the 
British  Columbia  Electric  Railway’  Co. 

W.  C,  Mainwaring,  manager  of  the 
merchandising  division  of  B.  C.  Elec¬ 
tric,  has  heen  added  to  the  league 
council.  Representatives  of  the  coun¬ 
cil  yyho  yvill  continue  in  oflice  for  an¬ 
other  year  are:  W.  D.  Robertson,  dis¬ 
trict  manager  of  the  Canadian  General 
Electric  Co.;  H.  Gaugh  and  R.  Beau¬ 
mont.  R.  Hall  has  heen  reappointed 
executive  secretary. 

J.  R.  Dooley  has  joined  the  field 
staff  of  the  league  at  Vancouver.  He 
had  been  engaged  in  yvar  service  for 
two  years  and  prior  to  that  was  with 
the  electrical  department  of  the  Hud¬ 
son's  Ray  Co. 

Activities  of  the  league  may  he  ex¬ 
tended  to  cover  the  entire  province,  ac¬ 
cording  to  a  statement  made  at  the  re¬ 
cent  Western  meeting  of  the  Canadian 
Electrical  Assn,  in  Vancouver.  Refer¬ 
ring  to  the  league,  representatives  of 
the  industry,  stated  that  it  had  made 
a  fine  contribution  to  the  development 
of  the  industry  in  Vancouver  and  that 
it  was  hoped  to  expand  its  activities  to 
cover  other  sections  of  British  Colum¬ 
bia  and  eventually  to  embrace  the  en¬ 
tire  province. 


Colorado  Engineers 

Ralph  B.  Hubbard  w'as  elected  presi¬ 
dent  of  the  Colorado  Society  of  Engi¬ 
neers  at  the  annual  meeting  in  Denver, 
Feh.  1,  2  and  3.  He  is  industrial  de¬ 
velopment  director  for  Public  Service 
Co.  of  Colorado.  Named  to  serve  with 
him  were:  Dana  E.  Kepner,  vice-presi¬ 
dent;  C.  M.  Lighthurn,  secretary-treas¬ 
urer,  and  Miss  Katharine  Wagner,  ex¬ 
ecutive  secretary. 

Arthur  F.  Hewitt,  retiring  president, 
who  is  provisional  state  highway  com¬ 
missioner,  heads  the  directorate,  which 
is  composed  of:  R.  W.  Lindsay,  C.  A. 
Davis,  C.  E.  Dobbin,  John  McGowan, 
Samuel  Judd,  Paul  K.  Seyler,  and  A. 
Znlian. 

Electric  Club  of  San  Diego  heard  the  in¬ 
side  story  of  the  Mexican  water  treaty  from 
f'red  Simpson,  member  of  the  Colorado 
Water  Authority  of  San  Diego,  at  its  March 
27  meeting. 
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OREGON  LEGISLATURE 
CURBS  PUD  ACTIVITIES 

PI  1)  acquisitive  power  was  limited 
in  Oregon,  where  the  state  legislature 
passed  the  Chessman  Bill  preventing 
districts  from  serving  outside  their 
own. territory  without  consent  of  voters 
in  the  areas  affected.  The  hill,  w’hich 
at  one  time  faced  emasculating  amend¬ 
ments  in  the  house,  was  passed  with 
minor  friendly  amendments  by  a  sen¬ 
ate  vote  of  29  to  1  and  a  house  vote  of 
38  to  19.  and  was  signed  by  the  gov¬ 
ernor. 

Containing  an  emergency  clause  to 
prevent  its  being  delayed  by  referen¬ 
dum  election,  the  act  hanqiers  the  in¬ 
vasion  of  municipalities  by  PUDs.  It 
empowers  cities  within  proposed  PUD 
boundaries  to  determine  by  ballot  if 
they  are  to  be  engulfed  by  the  district's 
boundaries,  regardless  of  the  majority 
vote  in  the  rest  of  the  proposed  dis¬ 
trict.  The  “home  rule”  provision, 
which  was  attacked  in  the  house,  is  the 
basis  for  a  legalitv  test  of  the  law 
which  Grange  Master  Morton  Tomp- 
kin?  has  announced  will  be  introduced 
in  the  Oregon  Supreme  Court.  Tomp¬ 
kins  headed  the  lobby  against  the 
measure  and  Dorothy  McCullough  Lee. 
Portland  city  commissioner,  was  among 
those  fighting  for  passage. 

According  to  the  provisions  of  the 
law.  a  PI  1)  may  extend  its  services  to 
a  “fringe'’  immediately  adjacent  to  its 
boundaries  but  the  amount  of  territory 
to  1m*  served  must  be  determined  bv 
the  state  hydroelectric  commission 
after  a  public  hearing.  Incorporated 
cities,  however.  cann(»t  be  included  in 
this  fringe  area  without  the  consent  of 
the  V(»ters. 

Ihc  (diessman  bill  was  intr(»duced  to 
prevent  another  such  pro})osal  as  that 
made  in  Hood  River  in  1943,  and 
which  would  have  permitted  a  small 
rural  district  to  control  electric  svs- 
tems  throughout  the  northern  part  of 
the  state. 

PUD  Denied  Franchise  for 
Competing  Power  Lines 

Application  of  the  Wasco  County 
(Ore.  I  PUD  for  a  25-year  franchise 
jiermitting  it  to  distribute  Bonneville 
Power  in  The  Dalles,  was  rejected  in 
March  by  the  city  council.  If  the  fran¬ 
chise  had  been  awarded,  the  PUD 
w’ould  have  built  facilities  competing 
with  those  of  Pacific  Power  &  Light 
Co.,  which  serves  the  area.  (P'West, 
March,  p.  92). 


Declaring  that  competing  lines  would 
be  uneconomical.  Mayor  George  Sta- 
delman  repeated  an  earlier  suggestion, 
that  the  PUD  make  a  purchase  offer 
to  the  power  company  and,  if  that 
failed,  bring  condemnation  proceed¬ 
ings.  Council  members  also  expressed 
opposition  to  competing  electric  sys¬ 
tems  and  the  vote  rejecting  the  fran¬ 
chise  request  was  unanimous.  Similar 
PUD  franchise  requests  have  been  de¬ 
nied  by  The  Dalles  City  Council  twice 
before. 

New  Provisions  Change 
PUD  Law  in  Washington 

Three  bills  granting  increased 
powers  to  PUDs  were  passed  by  the 
Washington  State  Legislature  during 
the  final  days  of  the  session.  A  fourth 
bill  splitting  the  State  Department  of 
Public  Service  into  departments  of 
transportation  and  public  utilities  also 
was  sent  to  the  governor  by  the  legis¬ 
lators. 

House  Bill  405,  one  of  the  measures 
passed.  re(]uires  a  p«)vver  company 
whose  distribution  facilities  have  been 
taken  over  by  a  PUD  to  furnish  elec¬ 
trical  energy  at  wholesale  to  that  dis¬ 
trict,  provided  the  power  company  has 
transmission  facilities  within  a  reason¬ 
able  distance.  However,  there  is  some 
doubt  as  to  the  ultimate  constitution¬ 
ality  of  this  provision.  It  is  generally 
agreed  that  court  action  will  be  neces¬ 
sary  to  interpret  it. 

Division  of  the  Department  of  Pub¬ 
lic  Service  into  tw<»  sections  will  force 
some  companies  to  operate  thretugh 
two  state  authorities.  Directors  of  the 
two  departments  will  be  appointed  by 
the  governor. 

#  A  Sl'RVF.Y  of  transbtrmer  capacity 
at  larger  Army  stations  has  been  or¬ 
dered  by  the  War  Department  to  dis¬ 
close  and  dispose  of  any  excess  trans¬ 
formers.  Army  Service  Commands 
were  ordered  to  complete  transformer 
load  surveys  at  Class  1,  2  and  3  sta¬ 
tions  pronq)tly.  and  to  remove  as  ex¬ 
cess  those  transformers  not  needed. 
Excess  transformers  may  be  sold  by 
division  engineers.  The  War  Depart¬ 
ment  directed  that  coordinators  of  the 
Utilities  Wartime  Aid  Program  be  con¬ 
sulted,  where  they  can  be  helpful. 

•  Readjustmeut  of  Pacific  Gas  "and 
Electric  Co.  rates  in  Richmond  and 
El  Cerrito,  Calif.,  will  bring  savings 
of  approximately  S10(),()00  annually 
to  residential  and  commercial  lighting 
customers  in  those  towns. 


UTAH  POWER  SUBMITS 
REORGANIZATION  PLAN 


A  reorganization  plan  which  would 
vest  ownership  of  Utah  Power  &  Light  ; 
Co.  w  ith  more  than  12.000  present  pre¬ 
ferred  stockholders  has  been  filed  with 
the  Securities  and  Exchange  Commis- ' 
sion  by  the  company  and  Electric  I 
Power  &  Light  Corp.,  holder  of  927c : 
of  the  voting  power.  i 

Lhider  the  proposed  set-up,  Utahl 
Pow  er  would  cease  to  be  a  subsidiary  • 
of  Fdectric  Power  and  of  Electric  Bond  [ 
&  Share  Co.  The  Utah  company  would  [ 
|)ay  $050,000  cash  for  cancellation  of  I 
2,100  shares  of  $7  preferred  stock  and  | 
.3.000.000  shares  of  common  stock  held ; 
by  Electric  Power  &  Light.  Other  pre¬ 
ferred  stockholders  w’ould  then  receive . 
all  of  a  c*)ntemplated  issue  of  $20  par 
value  common  stock  on  a  basis  of  4’^  | 
shares  of  cennmon  for  each  share  of  | 
$7  preferred  and  4%  shares  of  com¬ 
mon  for  each  share  of  $6  preferred. 

The  new  issue  of  common  stod 
w(tuld  amount  to  1,18.5,241  shares  will 
total  par  value  of  nearly  $24.000.00() 
and  w<»uld  leave  the  company  with  a 
simjdified  capital  structure  of  only 
common  stock  and  debts,  consisting 
(on  Dec.  .31,  1944)  of  .$42,000,000 
first-mortgage  3%%  bonds  due  1968. 
$5,000,000  debenture  6%  bonds  due 
2022,  and  miscellaneous  long-term 
debts. 

Scrip  would  be  issued  lor  fractional 
shares  of  the  new  ectmmon  which  could 
be  combined  into  lots  aggregating  one 
or  more  shares  and  exchanged  within 
a  vear  for  slock. 


( 


PGE  Calls  in  Mortgage 
Bonds  for  Redemption 


Portland  General  Electric  Go.  ha!| 
called  for  redem|)tion  all  the  remain  I 
ing  bonds  outstanding  in  its  first  mort  | 
gage,  5%  issue  of  July  1,  1905.  Call 
price  is  100| o-  Redemption  date  h  j 
April  5,  and  accrued  interest  will  be  j 
paid  to  and  including  April  4.  Bankers  | 
Trust  (io..  New  York,  will  handle  the! 
redemption.  i 

There  are  outstanding  from  the  orig- j  _ 
inal  $10,000,000  issue,  $3,171,000  of  j  ^ 
these  bonds.  I'he  original  issue  was  . 
due  July  1.  1935,  and  was  extended  to ^ 
July  1,  19-50  by  agreement  of  the  bond¬ 
holders  at  that  time.  * 

This  redemption  is  a  straight  debi  : 
reduction,  since  it  is  not  contemplated  ; 
that  they  will  be  replaced  with  anv| 
other  issue,  according  to  J.  H.  Pobj 
hetnus,  president. 
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ANACONDA  INTRODUCED 
THIS  REVOLUTIONARY 
ADVANCE  IN  POWER 
CABLE  CONSTRUCTION... 


Since  then  successful  electrical  operation  proves 
the  advantage  of  Anaconda  Type  CB  (Carhon  Black)  Power  Cable 
and  establishes  the  importance  of 


The  purifying  effect  of  a  special  highly-adsorbent  carbon-black 
in  Type  CB  Cable  actually  stabilizes  the  oil  to  prevent  break¬ 
down  due  to  heat  and  electrical  stress.  Oxidation  is  effectively 
blocked.  In  the  Type  CB  construction  the  configurations  of 
stranded  conductors  are  also  smoothed,  thus  reducing  maximum 
stress. 

In  cyclic  aging  tests  by  a  utility  laboratory,  Type  CB  Cable 
maintained  a  low,  uniform  power  factor  at  temperatures  up  to 
117°C.  and  at  double  operating  voltage. 

Type  CB  Cable  is  another  example  of  Anaconda’s  many  ’’firsts” 
in  quality,  performance— and  economy  too.  Obviously  Type  CB 
gives  you  a  lot  more  for  your  cable  dollar.  Ask  to  see  graphic 
demonstrations  of  its  all-round  advantages 


Ginekal  Or FICSS:  25  Broadway^  New  York  City  4  %  SuhiduMj  a/  Ammcmulm  Copper  Mimmt  Ctmpamy 

Chicago  Orrici:  20  North  Wadusr  Drive  6  •  Sales  Oflkcs  in  Principal  Cities 


Electrical  West — Vol.  94,  Nq 


98  News 


NORTHWEST  SPOKESMEN 
OPPOSE  CVA  BILL 


HELPING  ELECTRICITY  SERVE  AMERICA  BETTER! 

^  BETTER  WIRE  JOINTS  ^ 


Opposition  to  the  creation  of  a  Co 
liiinhia  Valley  Authority  and  in  pat. 
ticular  to  the  CV  A  hill  now  before  con¬ 
gress  was  voiced  by  representatives  of 
five  Northwest  states  at  a  meeting  last 
month  in  Spokane,  Wash.  Attending 
were  -SO  delegates  from  state  reclama¬ 
tion  associations  and  business  groups 
in  Oregon,  Washington,  Montana. 
Idaho  and  Wyoming. 

Declaring  that  they  were  “weary 
and  wary  of  increased  governmental 
power”,  delegates  adopted  resolutions 
opposing  passage  of  U.  S.  Senate  Bill 
460,  offered  by  Senator  Mitchell  (D. 
Wash.)  and  the  Rankin  hill  providing 
for  creation  of  nine  conservation  au¬ 
thorities,  including  the  proposed  CVA. 
At  the  same  time,  they  went  on  record 
as  favoring  development  of  land  and 
water  resources  by  the  Army  Corps  of 
Engineers,  the  Bureau  of  Reclamation 
and  the  Department  of  Agriculture, 
along  w  ith  the  duly  authorized  agencies 
of  states  concerned. 

Incorporated  into  the  resolution  was 
the  <»l)jection  that  the  proposed  legisla¬ 
tion  would  not  adequately  safeguard 
the  rights  of  states  affected.  Also 
brought  out  yvas  the  objection  that  the 
creation  of  an  Authority  would  serve 
to  “usurp  administrative  functions  of 
and  replace  federal  and  state  agencies 
that  are  already  doing  a  good  job  in 
the  development  of  Columbia  River  re¬ 
sources.” 

It  was  suggested  bv  the  group  that 
the  subcommittee  of  the  C\  A  bill  hold 
a  ('ongressional  hearing  w  ithin  the  Co- 
liimbia  Basin  at  such  time  that  it  is 
able  to  do  so. 

The  meetitig  was  presided  over  by 
Judge  Robert  W.  -Sawyer  of  Bend,  first 
vice-president  of  the  National  Reclama¬ 
tion  Assn.,  and  was  attended  by  Col. 
Conrad  P.  Hardy,  Seattle  District 
Army  Engineers,  chamber  of  com¬ 
merce  delegates,  reclamation  groups, 
and  railroad  representatives. 


In  the  electrical  wiring  of  factories, 
homes,  public  buildings,  etc.,  lead¬ 
ing  electrical  contraaors  are  using 
millions  of  IDEAL  "Wire-nuts”  be¬ 
cause  they  make  wire  joints  that  are 
neater,  safer,  quicker,  better  elec¬ 
trically —  stronger  mechanically. 
IMMEDIATELY  AVAILABLE, 
because  no  cr'tical  material  used. 
Approved  by  Underwriters'  Labor¬ 
atories,  Inc. 

Other  IDEAL  WIRING  DEVICES 

Today  and  Tomorrow  thousands  of 
new  wiring  jobs  in  Industrial  Plants 
and  in  construction  will  be  facilitated 
with  IDEAL  Wiring  Devices; — 


Wire' 

Nuf 


Wire  Stripper 


Fish  Tope 
1  Reel 

'  and  Puller 


E-Z  Wire  Strippers 
Lugs,  Solder  and  Solderless 
Fish  Tope  Reels  and  Pullers 
Joist  Boring  Machine 


SOLD  THROUGH  JOBBERS 
PROMPT  DELIVERY 


f  IDEAL  COMMUTATOR  DRESSER  CO, 

WEST  COAST  WAREHOUSE  STOCKS; 

Strieby  A  Barton,  Ltd.,  9I2ti  E.  Third  St..  lais  Angeles.  Cal.  F.  M.  Nicholas  Co., 
1123  Hairiaon  St.,  San  E'rancisco.  Cal.  L.  S.  Foloy,  131  .S.W.  4th  Are..  Portland. 
Oiegon.  Xorthwestern  .\gencies,  2411  First  Ate..  .Seattle.  Wash. 

Sales  Offices  In  all  Principal  Cities 


CONTROLS 

FOR 

WORLD 

MARKETS 


Ward  Leonard  Controls  have  an  enviable  record  of  per¬ 
formance  in  war  equipment.  On  the  sea,  under  the  sea,  on 
the  grtiund,  and  in  the  air  —  subjected  to  widely  varying 
climatic  conditions  in  all  parts  of  the  world! 

Obviously  manufacturers  who  are  planning  world-w  ide  post¬ 
war  markets  can  be  certain  that  the  Vi'ard  Leonard  controls 
they  incorporate  in  their  products  will  give  continuous 
trouble-free  service. 

Write  for  our  catalogs  describing  the  types  of  controls 
vou  need. 


PUD  Commission  Comments 
On  Contract  Cancellation 


Follow  ing  cancellation  by  Bonneville 
of  a  power  contract  with  Yakima  PI  D 
( EW  KST.  March,  p.  92  I .  the  district's 
hoard  of  commissioners  declared  that 
it  had  no  intention  of  proceeding  at 
present  with  an  operating  plan.  The 
present  commission  was  elected  on  an 
economy  program,  it  was  pointed  out. 
and  the  men  who  signed  the  contract 
in  1941  had  been  rejected  by  the  voters 
when  they  stood  for  re-election.  The 
board  was  further  quoted  as  stating 
that,  in  the  event  it  felt  a  need  for  a 
contract,  it  could  secure  a  new'  one. 


El»etrte  eintrol 


d»vic0$  tine*  ti92. 


WARD  LEONARD  ELECTRIC  COMPANY 

68  SOUTH  ST..  MOUNT  VERNON.  N.  Y. 
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'‘LIGHTNING 

PROTECTIVE 

REQUIREMENTS 


SIEST? 


laUI  WESTINGHOOSE  DISTRIBUTOR  can  give  you 

up-to-date  specifications,  prices  and  application 
data  on  a  complete  range  of  distribution  apparatus. 
Ask  him  to  put  you  on  bis  mailing  list  for  new 
literature.  Westinghouse  Electric  &  Manufacturing 
Co.,  P.O.  Box  868,  Pittsburgh  30,  Pa. 


louse 

OFFICES  EVERYWHFtf 


QoitiuJu  ifoun. 

WESTINGHOUSE 

DISTRIBUTOR 

FOR  THE  ANSWER  TO  DISTRIBUTION 
RPPRRATDS  PROBLEMS 


Lightning  protection  for  vital  equipment  is  a  "must”  which 
every  operating  man  must  face.  Selection  of  the  correct  pro¬ 
tective  equipment  often  is  a  tough  problem — and  here  is  where 
Westinghouse  can  help  you. 

Backing  your  Westinghouse  Distributor  is  a  complete  line 
of  lightning  protective  equipment  .  .  .  the  result  of  more  than  a 
half-century  of  engineering  research.  The  broad  Westinghouse 
experience  in  applying  protective  equipment  also  can  help  you. 
Take  the  case  of  the  Types  A  and  LV  Arresters  illustrated  above. 
It  might  seem  that  these  arresters  are  identical  in  function— 
and  they  are,  in  nine  applications  out  of  ten.  But,  for  instance, 
when  it  comes  to  protection  of  rotating  equipm'ent,  they  each 
have  their  particular  place.  This  “know-how”  is  yours  for  the 
asking  .  .  .  from  your  Westinghouse  Distributor. 

Lightning  protective  equipment  is  only  one  of  the  hundreds 
of  products  which  your  Westinghouse  Distributor  can  supply 
you  to  help  keep  your  system  up  to  par.  Ask  him  to  help  you 
check  up  now  on  lightning  protection.  j-60S9S 
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Anchoring  solid  rock  no 

longer  colls  of 

grool«ng  equipment.  With 

this  modern  method  o  rock 

drill  and  o  Chonce  Expond-  t 

tng  Rock  Anchor  will  do  the 

job  in  short  order  ond  save  x 

obout  35%  on  the  cost  of  each  installation.  To 

instoll  the  anchor  simply  drill  a  hole,  drop  the 

anchor  into  the  hole  and  expand  it  by  turning 

the  rod  using  a  bar  through  the  Thimbleye.  It 

wedges  tight  against  the  walls  of  the  hole  and 

the  pull  on  the  rod  increases  the  force  of  this 

wedge  Get  the  full  details,  it  poys  to  use  Chance 

Rock  Anchors 


Where  soil  IS  rocky  and  loose  rocks  are  plentiful 
Chance  Pyramid  Cone  Anchors  can  be  installed 
at  low  cost.  The  destructible  nut  retoiner,  o 
patented  feature  which  is  not  ovoiloble  on  other 
cone  anchors,  makes  it  easy  to  lower  Chance 
Cones  into  the  hole  without  catching  on  rocks 
ond  roo^s  and  riding  up  the  rod.  Rods  can  be 
retrieved  or  driven  through  the  retainer  and 
abandoned  The  flot  opposing  foces  on  Chance 
Cones  form  a  definite  wedging  surface  for  rocks 
ond  the  flaring  base  increoses  this  wedging 
action.  Compare  installation  costs  ond  service* 
ability  —  you'll  find  Chance  Pyramid  Cone 
Anchors  are  good  investments. 


COLORADO  CO-OPS  SEEK 
REDUCTION  IN  TAXES 

RKA  coojieratives  in  Colorado  an* 
sponsoring  a  hill  in  the  state  assemhlv 
which  would,  if  passed,  greatly  reduce 
the  taxes  now  paid  hy  the  government- 
financed  electric  generating  and  dis- 
trihuting  units. 

Twin  hills,  not  yet  introduced  at 
press  time,  have  been  drawn  for  house 
and  senate.  Crux  of  the  measure  is  a 
proposal  that  the  Colorado  Tax  Com¬ 
mission  shall  value  and  assess  each 
HEA  unit  for  taxation  purposes  “at  an 
amount  which  bears  the  same  relation 
to  one-half  of  the  total  gross  receipts  as 
the  total  mileage  of  its  transmission 
and  distribution  lines  within  this  state 
hears  to  the  total  mileage  of  such  lines 
wherever  situated.” 

Observers  in  and  out  of  the  legisla¬ 
ture  note  that  the  REA  affiliates  now* 
enjoy  a  tax  advantage  about  50% 
lower  than  that  imposed  on  electric 
companies,  and  that  the  further  reduc¬ 
tion,  if  validated  hy  the  assembly, 
would  impose  a  tax  burden  on  tax¬ 
payers  who  would  derive  no  benefit 
from  the  cooperatives.  Business  man¬ 
aged  electric  companies  and  munici¬ 
pals  are  understood  to  he  solidly  op¬ 
posing  the  proposed  hills. 

Cidorado’s  REA  state  executive  com¬ 
mittee,  urging  members  to  get  in  touch 
with  their  legislators  and  senators, 
points  out  that  the  electric  cooperatives 
now’  serve  some  21.500  farms  and  that 
house  hill  697  (or  senate  hill  466) 
provides  the  only  means  to  avoid  a  36% 
tax  increase  which  the  state  tax  com¬ 
mission  contemplates  levying  against 
the  cooperatives. 

City  Has  New  Plans  for 
Hetch  Hetchy  Power 

Continuing  its  efforts  to  find  a  way 
out  on  Hetchy  Hetchy  power  distribu¬ 
tion,  the  City  of  San  Francisco  last 
month  signed  two  new  agreements  and 
had  two  other  contracts  in  preparation, 
all  to  he  submitted  for  approval  under 
terms  of  the  Raker  Act. 

A  contract  with  Pacific  Gas  and  Elec¬ 
tric  Co.  provides  that  the  power  com¬ 
pany  shall  transmit  all  electric  energy 
needed  for  municipal  requirements  and 
includes  a  clause  giving  the  city  the 
right  to  condemn  the  company's  dis¬ 
tribution  system  and  to  expand  Hetch 
Hetchy  generating  facilities  at  any  time 
during  the  life  of  the  contract,  which 
is  nine  years. 

A  second  nine-year  contract,  with 
the  Modesto  and  Turlock  irrigation 
districts,  obligates  the  districts  to  con¬ 
struct  all  facilities  necessary  to  trans¬ 
mit  and  transform  power  for  their  pur¬ 
poses. 
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Apdl- 


com. 


Contracts  with  two  Kaiser 
panics.  Permanente  Metals  Corp. 
Permanente  Cement  Corp.,  were  beC  1 
prepared,  it  was  reported.  °  f 

To  he  valid,  the  agreements  inust^  ' 
approved  hy  the  Interior  Departme# 
and  hy  Federal  Judge  Michael  ], 
Roche.  July  2  is  the  latest  date  set  fot 
enforcement  of  an  injunction  prohibit, 
ing  the  city  from  selling  power  to  Hi  i 
and  E. 


Montana  Power  to  Make 
Accounting  Adjustments  | 

Montana  Power  Co.  has  been  or- 1 
dered  hy  FPC  to  make  accounting  ad-  * 
justments  totaling  $51,978,025.  The! 
order  requires  the  company  to  file  en- 
tries  by  Jan.  31,  1946,  disposing  of  | 
“write-ups”  and  other  improper  charges  f 
to  plant  accounts  in  the  amount  of 
$46,891,597,  an  amount  which  the  FPC 
has  declared  to  he  80%  of  the  original  ' 
cost  of  electric  properties  of  the  com-  t 
pany  as  of  Jan.  1,  1937.  The  amount  , 
is  the  largest  so  far  ordered  disposed  ; 
of  hy  the  commission  in  an  accounting  f 


High  Court  Upholds  SEC  in 
Holding  Company  Decision  | 

An  SEC  order  terming  the  Pacific  I 
Cas  and  Electric  Co.  a  subsidiary  of 
North  American  Co.  was  upheld  last 
month  by  the  Supreme  Court,  which  | 
split  its  vote  four  to  four. 

The  case  was  appealed  to  the  high 
court  hy  PC  and  E,  following  a  lower : 
court  decision  upholding  the  order. 
Mr.  Justice  Douglas  disqualified  him¬ 
self  and  took  no  part  in  the  vote.  Un¬ 
der  .Supreme  Citurt  rules,  a  tie  vote  af¬ 
firms  the  judgment  on  ajipeal. 

Counsel  for  PC  and  E  had  argued 
that  even  though  North  American,  at 
the  time  SEC's  order  was  issued,  held 
company  stock  in  excess  of  the  10% 
minimum  allowed  hy  the  Holding  Cora- ; 
pany  Act,  the  power  company  was  not 
in  fact  dominated  hy  North  American 
in  its  operations  and  policies  and 
should  not  he  held  to  he  a  subsidiary. 
It  was  argued  further  that  hy  next 
January,  North  American's  holdings  of 
PCi  and  E  stock  will  have  been  reduced 
below  the  10%  minimum. 


•  Westkrn  Colorado  Power  Co.  hat 
been  granted  an  exemption  to  the 
brownout  regulations  as  a  result  of 
showing  the  war  production  hoard  that 
only  a  negligible  amount  of  coal  B 
used  in  the  production  of  power  at  its 
plant  near  Paonia.  This  is  the  only 
utility  in  the  Rocky  Mountain  region  to 
ask  or  receive  such  dispensation. 
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SPANG-CHALFANT 


Division  of  The  Notional  Supply  Co. 

Executive  Offices;  Pittsburgh,  Pa. 

Soles  Offices:  Atlanta;  Boston;  Chicago;  Denver;  Detroit; 
n;  Los  Angeles;  New  York.  Philodelphia.  Pittsburgh 
St.  Louis;  San  Froncisco;  Tulso.  Washington. 


Scientifically  constructed  ovens  and  enameling 
vets  Into  which  ore  placed  "Cenloco”  (Hot  Dipped) 
Cendwit  for  drying  of  Bnol  protective  coating  — 
•r  Central  Block  Conduit  for  enamel  cooling  and 
heking.  Non-floking  and  uniform  coating  it 
on  essential  requirement  for  “Central"  Conduit. 


£xfaloAum-}^u>o^  Distribution  Center  in  a  Refinery 


Distribution  centers  made  of  Crouse- Hinds  explosion -proof  CONDULETS  provide 
safety;  and  convenient  distribution  to  branch  electrical  circuits  for  light  and  power. 
They  are  for  use  in  locations  that  are  hazardous  because  of  the  probability  of  the  pres¬ 
ence  of  flammable  gases  or  vapors. 

The  distribution  center  shown  above  was  engineered  and  constructed  by  Crouse- 
Hinds  Company.  It  was  built  in  sections  for  convenience  in  handling  and  ease  of 
installation.  Additional  sections  can  be  added  as  needed.  There  are  six  Crouse-Hinds 
explosion-proof  Type  EDP  panelboards  with  eighty  branch  lighting  circuits  and  pro¬ 
vision  for  adding  sixteen  more  circuits.  Each  panelboard  is  protected  by  a  separate 

circuit  breaker  and  there  is  a  main  circuit  breaker  for  the  feeder - all  housed  in  ex- 

plosion-proof  type  EPC  CONDULETS. 

Crouse-Hinds  Company's  experienced  engineering  staff  and  complete  manufacturing 
facilities  are  available  for  design  and  fabrication  of  lighting  and  power  distribution 
centers,  to  meet  field  specifications.  Equipment  designed  for  all  classes  of  hazardous 
locations,  corrosive  atmospheres,  and  exposure  to  the  weather  can  be  furnished. 


A 

Nationwide 
Distribution 
f  Through  Electrical] 
Wholesalers 


CROUSE-HINDS  COMPANY 

SYRACUSE  1,  N.  Y.,  U.S.A. 

Olfices:  Birmingham  Boston  Chicago  Cincinnati  Cleveland  Dallas  Denver  Detroit  Houston  Indianapolis  Kansas  City  Los  Angeles  Milwaukee  Minneapol* 
New  York  Philadelphia  Pittsburgh  San  Francisco  Seattle  St.  Louis  Washington.  Resident  Product  Engineers:  Albany  Atlanta  Charlotte  New  Orltoni 

CROUSE  HINDS  COMPANY  OF  CANADA.  LTD .  Main  Oflice  and  Plant:  TORONTO.  ONT. 


CONDULETS  •  TRAFFIC  SIGNALS  •  AIRPORT  LIGHTING  •  FLOODLIGHTS 
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I  wage  issues  argued 

ir  UTILITY  EMPLOYEES 


THE  I W  I  MAN 
WITH  A  WISE  PLAN 


While  a  wage  dispute  threatening  to 
culminate  in  a  strike  of  nearly  4.000 
AFL  Pacifie  Gas  and  Kleetric  Co.  em¬ 
ployees  was  hanging  fire  with  the 
Tenth  Regional  War  Labor  Board  in 
San  Francisco  late  last  month,  the  Util¬ 
ity  Workers  Organizing  Committee 
(CIO)  accepted  a  hoard  ruling  deny¬ 
ing  a  17  cent  an  Intur  wage  increase 
to  9,783  other  PC  and  K  employees. 

Although  the  CIO  case  was  certified 
to  the  board  as  a  dispute,  the  company 
and  eight  locals  of  the  UWOC  in  the 
San  Francisco,  San 'Jose.  North  Bay 
and  East  Bay  divisions  were  in  agree¬ 
ment  that  employees  received  the  maxi¬ 
mum  wage  allowable  under  the  Little 
Steel  Formula.  The  union's  demand, 
based  on  increased  living  costs,  mav  be 
renewed  if  there  is  a  revision  in  war¬ 
time  wage  policies,  it  was  ruled. 

Meanwhile,  officials  of  the  Interna¬ 
tional  Brotherhood  of  Electrical  Work¬ 
ers  (AFL),  collective  bargaining  agent 
for  all  other  fdiysical  employees  of  the 
utility  throughout  northern  and  central 
California,  announced  an  oflicial  strike 
vote  would  be  taken  April  9.  Early  in 
March  individual  employees  of  3.-1..5() 
covered  by  IBEW,  without  blessings  of 
union  leaders,  had  conducted  strike 
votes  and  had  threatened  work  stop¬ 
page  at  the  end  of  30  davs  because  of 
asserted  delays  in  settling  a  wage  issue. 

The  wage  issue,  on  which  hearings 
were  completed  in  mid-March  with  de¬ 
cision  pending,  involves  increases  of 
18)4%  (which  also  would  exceed  the 
Little  Steel  Formula)  and  demands  for 
elimination  of  intra-plant  and  inter¬ 
plant  wage  ineipialities.  (iompanv  offi¬ 
cials  and  labor  represimtatives  had 
failed  to  reach  an  agreement  in  the 
controversv. 


Sturdy  and  strong,  built 
to  give  good  service  for  a 
long  time,  Mallory  Capaci¬ 
tors  lost. 


So  you  can  meef  any  ca¬ 
pacitor  requirements,  for 
round  or  square  types,  with 
less  stock  oti  your  shelves. 


Los  Angeles  Hires  Expert 
To  Make  Job  Wage  Survey 

In  an  effort  to  settle  a  wage  dispute 
in  the  Los  Angeles  Department  of 
^ater  &  Power,  the  citv  council  in 
mid-March  approved  a  contract  be¬ 
tween  the  department  and  a  (Chicago 
wage  expert  for  a  job  survey  covering 
some  .5.300  emplovees. 

For  a  minimum  fee  of  .$20,000,  J.  L. 
Jacobs  and  staff  will  examine  the  wage 
structure  of  the  department,  reporting 
to  the  Board  of  Water  &  Power  Com¬ 
missioners  what  each  job  is  worth  on 
the  basis  of  what  is  being  paid  for  com¬ 
parable  work  ill  private  industrv  else¬ 
where.  J'he  commission  then  will  at¬ 
tempt  to  overhaul  de|)artment  salaries, 
setting  up  a  scientific  wage  scale,  it 
"as  reported.  Temporary  increases 
of  $100,000  a  month  were  voted. 


are  listed  in  the  IWI  Blue 
Catalog,  to  make  selection 
and  purchase  easy  for  you. 
Send  for  a  catalog  today 


uisuumow  AM)  \WR€S 


INSULATION  &  WIRES,  INC 

2127  PINE  STREET  •  ST.  LOUIS,  MO 
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with  Huial  KI«*rlrifi»ati«n  A*linini}(t 
tion  officials  to  discuss  power  pottgji) 
tics.  M.  K.  Knickerbocker  is  thaim 
of  the  ('roup.  Alth»»iJtih  some  secli„ 
of  the  county  are  si-rved  fjy  WestO) 
I'ower  f."o.,  lontr  flistances  l)etW( 
ranches  have  hindered  electric  p«M 
di‘‘lrihntion.  it  is  reported. 


SHASTA  INTERIM  RATES 
GET  ICKES  APPROVAL 


Interim  wholesale  rates  for  eler:- 
tricity  from  .Shasta  power  plant  of 
(.’alifornia’s  (Jeniral  Valley  <leveloje 
merit,  aniountirif'  to  about  five  mills 
fx-r  kilowatt-hour  on  a  .'iO'/  h»afl  fac¬ 
tor,  have  been  approved  by  .Secretary 
of  th*‘  Interior  Harold  I..  li  kes,  it  was 
announced  recently.  Hales  are  sched¬ 
uled  with  the  provision  that  they  are 
subject  to  modification  |iostwar. 

'i  houfih  the  hulk  of  .Shasta's  water 
(  kw.)  now  is  sold  to  the  Pa¬ 

cific  tias  &  Klectric  do.  under  a  sfM-cial 
wartime  contract,  .')0,<KK)  kw.  may  he 
withdrawn  and  sold  to  other  customers, 
it  is  stipulaterl  in  the  contract.  .Several 
municipalities  in  the  Sacramento  Val¬ 
ley  are  interested  in  purr  hasirig  Shasta 
power,  the  Mureaii  of  |{eclamation  re- 
jiorts. 

Hates  announced,  ap|ilyiri^  to  firm 
power  only,  vary  from  14.27  mills  for 
a  10'/  monthly  load  farrtor  to 
mills  for  a  100'^  monthly  load  factor. 


Alaska  Power  Project 
Authorized  by  FPC 


"Mr.  Top*/'  Tk» 
htrogoH  Symbol 
ol  Top  OualHy. 


H'(.  has  authorized  issuance  of  a  ]> 
censr-  to  the  f’ity  of  Ketchikan.  Ala»k^ 
for  construction,  o|x-ration  and  main 
leriarice  of  a  maji'ir  electric  project  o| 
Heaver  F  alls  (/eek.  I  he  pro|)OHed  da 
veloprrient  includes  installation  of  tw| 
2.40<)-hp.  frerieratirif'  units,  one  o| 
which  will  Iw*  used  for  standby,  and 
construction  of  1  I  miles  of  .'4'i,0(K)-vo| 
transmission  line  to  carry  frower  to  i 
substation  at  the  city’s  existing  Kek* 
chikan  power  plant.  I  Itirnate  develo|K 
merit  coriteniplat«‘s  installed  capacity 
of  hp. 

I  he  lir  eris*'  was  reiprested  her  ause  of 
inen-asT'd  government  and  civilian  (i» 
rnarul.  The  city’s  present  plant  hn 
firm  capacity  of  l.'XH)  h|i.  and  con 
n**ct«‘rl  capacity  of  hp..  it 

‘•taterl  in  the  appli*:ation. 


LET  ^MR.  TOPS 
CONTROL  YOUR 
TIMING  0^ 

/44UOHUUiC  HEATING, 
VENTILATING,  LIGHTING, 
PUMPING  OR  FLUSHING 
OPERATIONS  .  .  . 


•  A  .Move;  to  supply  remotrr  s<*rtions 
of  (»rant  (bounty  in  eastern  On-gori 
with  eler  trir:al  energy  was  initiated  re- 
f^eritly  by  ranchers  in  the  area  who  or- 
gariiz«‘d  a  roo[M*rative  hoard  ami  rrir*t 


Paragon  700  Series  Tune  Switches 
are  equipped  with  6"  calendar  dials 
which  make  one  complete  revolution 
every  7  days.  Dial  trippers  can  be  in¬ 
dependently  set  lor  different  daily  ON 
and  OFF  schedules.  Settings  can  be 
made  in  advance  lor  an  entire  week. 
Any  day  or  days  operations  may  be 
omitted  entirely  on  a  pre  set  program. 

Each  day  of  week  clearly  separated 
from  other  days;  graduated  into  hours 
and  half  hours,  day  and  night  dis¬ 
tinctly  separated.  Operations  from 
ON  to  OFF  or  from  OFF  to  ON  can  be 
set  as  close  as  three  hours  apart  and 
can  be  separately  adjusted  through¬ 
out  each  24  hour  day  in  the  week. 

Write  for  a  complete  bulletin. 


oiisly  (lamagcil  the  hv  <lr<x'lcclric 
plants  which  were  part  of  the  Hocr 
Hiver  hytiraulic  (levclopmcnt.  as  this 
official  .Signal  (iorps  picture  shows. 
Hoth  surge  i  haniher  ami  pen'-tock 
of  the  plant  have  been  de^troved 
ami  the  plant  itself  flooded.  Loca¬ 
tion  is  near  the  town  of  Schmidt. 


During  the  weeks  preceiling  the 
breakthrough  to  the  Hhinc  the  (Ger¬ 
mans  usi-d  the  waters  of  the  Hoer 
Hiver  as  a  natural  harrier.  Mood 
gates  of  the  .Schaw  mmaneaid  Dam 
were  blown  causing  a  minor  flood 
along  the  stn*ani.  Apparently  the 
floorl  plus  demolition  activities  seri- 


Parogon 

700 

Soriot 

Tim* 

Switth 


PARAGON  ELECTRIC  COMPANY 

721  Old  Colony  Building 
Chicago  5,  Illinois 
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if«r  LOW  COST  ligbluittg  PROTECTION 


LIGHTNING 

ARRESTERS 


1  he  economy  and  dependability  of  the 
expulsion  tube  principle  of  lightning 
protection  has  been  applied  by  Kearney 
engineers  to  arresters  designed  for  use 
under  various  field  conditions.  Design 
features  common  to  all  Kearney 
Arresters  include:  arc  expulsion  car¬ 
tridges  readily  removable  for  inspection 
or  replacement;  adjustable  air  gaps, 
and  mountings  for  poles,  crossarms,  or 
transformers. 


Kearney  Lightning  Arresters  offer  pro¬ 
tection  to  line  apparatus  by  providing 
a  direct,  low-resistance  ground  path  for 
the  discharge  of  lightning  or  other  high- 
voltage  surges.  At  the  same  time  the 
Kearney  expulsion  tube  breaks  the  arc 
of  the  power  follow  current  before  it  can 
damage  equipment  or  interrupt  service. 

^  THE  TYPE  P— The  Kearney  Type  P  Lightning  Arrester  has  an  impulse 
rating  of  41,000  amperes  and  a  follow  current  interrupting  rating  of  3000 
amperes.  A  long  insulator  leakage  path  assures  maximiun  protection.  In  the 
event  of  an  abnormal  discharge  an  economical  easily  replaced  cartridge  is  the 
only  part  subject  to  damage,  which  is  visible  at  a  glance. 


t  TYPE  T  ARRESTER- 

Utilizes  fa.st,  arc -extinguishing 
horn  fibre.  Expulsion  tubes 
have  weather-resistant  vitrified 
tubular  .shields.  F^xternal  air  gap 
assures  continuity  of  service  and 
keeps  potential  off  gap  during 
normal  operation. 


Combination  TYPE  T  TRIP-O-LINK  ARRESTER —  This  unit  combines  the 
Kearney  Type  T  Arrester  and  the  efficient  Trip-O-Link  Fuse  Switch  into  a 
single  assembly.  Eliminates  the  need  of  an  extra  mounting  to  pole  or  crossarm 
and  only  one  line  lead  is  required — results  in  greater  economy  and  facilitates 
hot  line  work  on  any  pole. 


MANUFACTURERS 
LEASIDE,  ONTARIO,  CANADA 


DESIGNERS  UTILITY 
<224-42  CLAYTON  AVE.,  ST.  LOUIS  10,  MO 


Canadian  Plant 


CHICAGO  5.  ILLINOIS 
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Trade  mark  regis-  Contact  youf  electrical  wholesaler  or  job 

itred  U.  S.  Pal.  Of.  her,  or  write  us  for  full  details  and  prices. 


FEDERAL  STREET 


9^ 


LOW  VOLTAGE 


8  feet  long  •  all  steel 
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COLORADO  PROJECT  ON  T 
USBR  "MUST"  LIST 


Here  is  the  new  Colovolt  industrial 
fixture,  one  of  a  complete  line  of  in¬ 
dustrial  and  commercial  "packaged" 
units.  Equipped  with  the  standard  93" 
Colovolt  10,000  hour  lamp,  Colovolt 
fixtures  may  be  used  singly  or  in  con¬ 
tinuous  line  lighting  in  multiples 
of  8  feet.  Instantaneous  starting,  no 
flickering,  guaranteed  for  1  year  ex¬ 


cept  for  failure  due  to  breakage  are 
extra  advantages  of  the  Colovolt  Cold 
Cathode  low  voltage  fluorescent 
lamp.  The  long  life  expectancy  of 
Colovolt  lamps  may  be  realized  even 
when  constantly  turned  on  and  off, 
and  pre-scheduled  re^lamping,  with 
no  loss  of  production  or  time,  is  now 
possible  with  Colovolt  installations. 


LINE  POSTS 
and  STATION 

POSTS  are  the  modern 


^COLOVOLT  COLD  CATHODE 
INDUSTRIAL  FIXTURES 


appearing,  modern-performing 
high-volfage  insulators.  Serve  wi  fh- 
ouf  cleaning  in  areas  of  most 
severe  atmospheric  contamination. 
Radio  free.  Puncture  proof.  Supe¬ 
rior  to  all  other  designs  in  ability 
to  withstand  power  arcover,  stones 
and  bullets. 


EARL  S.  CONDON  COMPANY 


357  S.  Hill  Street 


Los  Angeles  13,  California 


The  Colorado  River-Big  ThompsonL  t* 
water  diversion  project  is,  once  more.  > 
on  the  S.  Bureau  of  Reclamation's! 
“must"’  list  for  completion  by  Mav  1  \ 
1946.  and  has  the  benediction  of  the 
War  Manpower  Commission.  p 

In  January  the  WMC  considered  the 
irrigation-power  generating  enterprig  3. 
less  essential  to  the  war  effort  that  en 
other  undertakings  and,  as  a  conse 
quence.  crews  lining  the  Alva  Adam  4.  Ri 
tunnel — connecting  link  through  whicl  ea 
western  Colorado  waters  will  flow  t|  m 
eastern  slope  farm  lands  and  inti 
power  generating  plants  —  were  re  at 

■  cruited  for  work  elsewhere.  More  n  _ 

cently,  the  War  Food  AdministlrStiot 
declared  the  Colorado-Big  Thompsot 
project  essential  to  food  production  it  20»i 
the  national  emergency,  and  Chief  En 
gineer  Walker  R.  Young  of  the  Reclij Write 
mation  Bureau  announced  that  ‘’thei^'^ed' 
project  w  ill  be  prosecuted  with  all  pos'”^ 
sihle  dispatch.” 

Engineering  details  that  must  bt 
completed:  Adams  tunnel  must  be 
lined  from  end  to  end  with  concrete; 
workmen  are  now  ])ouring  inverts, 
Shadow  Mountain  Dam  and  dike,  to 
divert  flow  from  «the  north  fork  of  the 
Colorado  River,  must  he  finished.  Now 
barely  started,  it  will  he  44  ft.  high  and 
600  ft.  long.  (The  reservoir  at  thi; 
point  will  he  joined  by  a  strait  froit 
Grand  Lake.  Water  w  ill  then  run  froic 
(irand  Lake  into  Adams  tunnel.)  A 
conduit  to  carry  water  from  the  tunn.! 
to  the  Big  Thompson  channel  must  alsj 
he  built.  No  mention  of  the  electric* 
energy  development  jihase  was  mader 
during  the  recent  discussions,  but 
the  great  hydro  power  sources  will  bej 
available  as  an  incident  to  irrigation 
of  61.5,000  acres  in  the  Northern  Colo¬ 
rado  (^onservaiuty  district  next  spring.j 


•  WEB  Approval  has  been  seen 
for  construction  by  Bonneville  of  ad 
tional  facilities  in  the  Longview  ar 
Warren  H.  Marple,  manager  of  Bonn 
ville’s  lower  Columbia  district, 
nounced  last  month.  Scheduled  for 
completion  during  the  summer,  tht 
installation  will  include  a  substation 
with  initial  capacity  of  37,.500  kva.,  to 
Ire  built  near  the  Cowlitz  County  PliD 
substation  at  Columbia  Way,  and  > 
four-mile,  lL5,000-volt  wood  pole  lino 
from  Bonneville’s  Longview'  substation 


to  the  new  station. 


•  Pi  RCHASE  by  Gallup,  New  Mex.,  off 
the  Gallup  American  Coal  Co.’s  elec-| 
trie  power  plant  at  Gamerco,  which  | 
formerly  sold  pov^er  to  the  municip^ 
distribution  system,  has  been  negoti¬ 
ated  for  .SI 2.5,000,  it  was  announced 
recently.  The  plant  is  rated  at  5,000 
kw.  j 


Earl  S. Cotillon  Co.,  represents:  united  states  rubber  co.  Wir«  and  Cabia  dIv. 
LAPP  INSULATOR  CO.,  INC.  •  BURNDY  ENGINEERING  CO..  INC.  •  COLE  ELECTRIC  CO. 


ELECTRO 

FORGED 


POINTS 


ITHESE 

JjELL  THE  WHOLE  STORY 


1 1.  Self-cleaning,  no  sharp  corners  to  clog. 

2.  Maximum  open  area  for  light  and  air. 

3.  Easy  to  maintain  .  .  .  paint  reaches 
entire  surface. 

'4.  Rigid  electroforged  construction  means 
easy  installation. 

5.  Twisted  cross  bar  provides  safe  footing 


of  Blaw-Knox  Company 

2098  FARMERS  BANK  BLDG..  PITTSBURCiH.  PA. 


RfcItllTri/e  /or  catalogue  on  Blaw-Knox  Electro- 
t  Steel  Grating  and  Stair  Treads— or— 

1]  tcall  your  nearest  Blaw-Knox  Distributor. 


ation 
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elec- 
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;goti- 
meed 


ALABAMA 

,  am — McConnell  Sales  & 
En9ineenng  Corp. 

CALIFORNIA 
^Angeles— E.  M.  Ornitz 
!;>':' Francisco- W.  S.  Wefenholl  Co. 

j  COLORADO 

IsiTst — Mine  &  Smelter  Supply  Co. 

'  district  of  COLUMBIA 

i  Uiliington — Meleney  Engineering  Co. 

L  FLORIDA 

|Ionipa-ElUs&  Loew 

I,..  ,  GEORGIA 

/Uanla-Evons  L.  Shull 

,  ^  INDIANA 

‘i^oapolis-Hugh  I.  Baker  &  Co. 

•th  Bend — Edwards  Iron  Works,  Inc. 


IOWA 

Des  Moines — Delevan  Engineering  C^. 

LOUISIANA 

New  Orleans — Arthur  C.  Hays 

MARYLAND 
Baltimore — H.  T.  Potts  Co. 

MASSACHUSETTS 

Boston — Brown-Wales  Co. 

Holyoke — Massachusetts  Supply  Corp. 

MICHIGAN 
Detroit — Wm.  P.  Favorite 

MINNESOTA 
St.  Paul — Robert  J.  Wylie 

MISSOURI 

Kansas  City — W.  R.  Fithian 
St.  Louis — Rhodes  Equipment  Co. 

NEW  JERSEY 
Essex  Fells — Paul  G.  Koch 


NEW  YORK 

Albany — Edwin  D.  Shultz 
Buffalo — Reecon  Company 

OHIO 

Cincinnati — Wyman  Engineering 
Cleveland — H.  W.  Kaiser  Co. 
Columbus — F.  L.  Purdy  Co. 

Toledo — George  I.  Haase 

OKLAHOMA 

Tulsa — Frick-Reid  Supply  Corp. 

PENNSYLVANIA 
Altoona — Altoona  Pipe  &  Steel 
Supply  Co. 

Philadelphia — H.  T.  Potts  Company 

SOUTH  CAROLINA 
Greenville — Edward  McCrady 


TENNESSEE 

Bristol — I.  G.  Tilley 

Memphis — Pidgeon-Thomas  Iron  Work* 

TEXAS 
Houston — lames  A.  Hall 

UTAH 

Salt  Lake  City — Harrison  &  Co 
VIRGINIA 

Richmond — W.  H.  Trausneck 
Roanoke — Milliken  Co. 

WASHINGTON 
Seattle — Geo.  Montgomery 

WEST  VIRGINIA 
Charleston — Fireproof  Products  Co. 

WISCONSIN 
Milwaukee — Hunter  Tractor  4 
Machinery  Co 
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THOMAS 

PORCELAIN 


INSULATORS 


NO.  2I24.M 
49  K«.  Ritlnc 


Dry  FUshovir . 125  Kv. 

Wtt  Flashovtr . 85  Kv. 

Rk.  Phi  Htiflit . 8  In. 

Std.  Pkf .  Crate . 6 


This  insulator  generally  used  on  33 
Kv.  can  also  be  furnished  in  one-piece 
design  (No.  1924).  Mechanical,  thermal 
and  electrical  characteristics  are  well 
balanced  insuring  long  life  in  service. 


NO.  21243 

19,000  Lb.  Mta.  CenbiMO  M.  i  E.  Rating 


Dry  Flashovar . 80  Kv. 

Wot  Flashovar . 50  Kv. 

Loakaca  Distenoa . 11V4  In. 

Std.  Pkf.  Crate . 6 


This  design  is  offered  in  a  wide  range 
of  s|)acings  in  both  Ball-Socket  and 
Clevis  types  which  fulfill  all  strain  in¬ 
sulator  requirements. 

•  Service  records  prove  these  units  will 
serve  faithfully  under  all  conditions. 
Call  our  nearest  sales  representative 
for  speedy  delivery. 


WESTERN  REPRESENTATIVES 
Los  Anfolas . R.  E.  Cunningham  E  Son 


San  Francisco . Geo.  L  Honn  Co. 

Saattia . Kan  H.  Bast 

Phoanii . J.  E.  Redmond  Co. 

Denver . R.  F.  Hamilton  &  Assoc. 


THE  R-THOMAS  &  sons  CO. 

LISBON,  OHIO 


;  STATE  DEPARTMENT  SAYS 
NO  ON  PILOT  KNOB  PLANT 

Application  hy  California’s  Imperial 
Irrigation  District  for  permission  to 
huilfl  a  .3.‘L0fK)-kw.  power  plant  at  Pilot 
Knol)  on  the  All-American  Canal  was 
turned  down  hy  the  Department  of 
State,  accorfling  to  word  received  hy 
the  district  from  Edward  P'alck,  WPP 
war  utilities  director.  The  S5,. '>00,000 
pn*ject  was  planned  as  a  postwar  de¬ 
velopment. 

Falck  said  the  application  had  been 
denied  “for  reasons  growing  f)Ut  of  the 
international  relations  of  the  United 
States.”  The  Department  of  State  is 
negotiating  the  proposed  Colorado 
River  water  treaty  with  Mexico,  and 
district  officials  expressed  belief  that,  if 
the  treaty  is  ratified,  control  of  the  flow 
of  water  in  the  All-American  canal  will 
1m*  relinipiished,  along  with  control  of 
the  Colorado. 

Channel  Improvement  Work 
Scheduled  for  Boulder  Dam 

To  recover  about  four  feet  of  oper¬ 
ating  head  for  Boulder  Dam  power 
plant,  now  unavailable  because  of 
downstream  channel  obstructions,  a 
$2.58f),4.5()  tunnel  and  river-channel 
improvement  jiroject  was  scheduled  to 
begin  late  in  March,  according  to  the 
Bureau  of  Reclamation. 

Work  will  consist  of  dredging  bars 
and  an  accumulation  of  debris  from 
the  river  channel  for  a  distance  of 
about  .3,000  ft.  downstream  from  por¬ 
tals  of  the  spillway  tunnels  and  outlet 
tunnels.  Lowering  of  the  water  surface 
elevation  and  restoration  of  the  oper¬ 
ating  head  w  ill  be  made  permanent  hy 
eliminating  discharge  characteristics  of 
four  tunnels  which  have  contributed  to 
the  formation  of  bars,  and  hy  remov¬ 
ing  from  canyon  walls  and  river  banks 
in  reach  of  the  river  materials  which 
might  become  dislodged  and  block  the 
channel,  it  was  reported. 

I  Agreement  Releases 
I  Nisqually  Contractor 

An  agreement  has  been  signed  be¬ 
tween  the  (-ity  of  1'aeoma  and  the  E. 
E.  Dixon  (](».,  contraetor  for  the  Ea- 
(»rande  Dam  and  the  Alder  Dam  power 
house,  whereby  the  construetion  firm 
is  to  consider  its  work  completed,  it 
was  reported  last  month. 

Under  terms  of  the  agreement,  the 
L.  E.  Dixon  (^>.,  is  to  return  to  the 
city  light  department  S35,4>1  in  con¬ 
tract  money,  plus  S  13,129  for  finishing 
work.  In  consideration  for  the  reim¬ 
bursement.  the  company  will  he  re- 
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lieved  of  the  necessity  of  remaining  on 
the  job  until  two  25,0()()-kw.  generators 
arrive  for  the  Alder  power  house.  Df 
livery  of  one  is  exjiected  in  time  for  i^. 
stallation  this  summer,  hut  the  govern.  ' 
ment  has  not  indi(;ated  when  the  sec-/ 
ond  will  he  approved. 

I'he  Dixon  contract  covered  approxi. 
mately  S7, ()()(), 000  of  the  total  cost  oi 
the  project.  First  electricity  from  th 
enlarged  Eafirande  power  plant  has 
been  delayed  pending  completion  of 
the  mile-long  tunnel  from  the  La 
(irande  diversion  dam  to  the  powei 
house. 

Rural  Electrification  on 
B.  C.  Postwar  Program 

Plans  to  provide  electric  power  l 
80%  of  the  British  Columbia  popula 
tion  not  now  served  were  contained  ir 
a  postwar  rural  electrification  progran 
announced  recently  hy  W.  G.  Murrin.! 
president  of  the  B.  C.  Electric  Railwa\ 
Co.  of  Vancouver. 

Murrin  stated  that  plans  have  bcpi 
completed  for  the  construction  of  nev 
rural  power  lines  which  will  serve  be 
tween  6.(KK)  and  7,(K)0  individual 
homes.  'I'he  power  lines  w  ill  he  erected 
during  the  five-year  {leriod  immediate¬ 
ly  following  the  end  of  the  war. 

REA  Makes  Allotments 
For  Western  Projects 

Recent  loan  allotments  approved  b\ 
the  RL^A  include  three  in  the  West: 
SS.S.OtK)  to  the  L'armers’  Electric  Co 
opt*rative.  Clovis,  N.  M.,  to  build  and 
acquire  59  miles  of  line  to  serve  151 
members;  $70,000  to  the  Carkane 
Power  Assn.,  Richfield,  lltah,  for  sen- 
ice  extensions  and  rebuilding  of  line; 
$360,000  to  the  Socorro  Electric  Co 
operative,  Socorro,  N.  M.,  to  build  and 
acquire  240  miles  of  line  to  serve  974 
members,  and  to  acquire  and  rehabili¬ 
tate  generating  facilities. 

•  I’krmission  to  serve  Lincoln  Count) 
in  western  Wyoming  with  electricil' 
was  granted  Utah  Power  &  Light  Co. 
hy  the  Wyoming  Public  Service  Com¬ 
mission  recently.  The  Utah  utility  will 
construct,  maintain  and  operate  an 
electric  transmission  and  distributior 
system  in  the  portion  of  the  area  not 
now  served  hy  California-Pacific  Utili¬ 
ties  Co.,  it  was  reported. 

•  Utah  Powkr  &  I.icht  Co.  plans  to 
increase  substation  facilities  hy  con¬ 
struction  of  a  new  5,00()-kw.  station  in 
the  vicinity  of  Sixth  South  and  Main- 
company  officials  stated  recently.  Tk 
unit  will  he  served  from  a  proposf<i 
44,0()()-volt  line,  it  was  reported. 


G  &  V/  WATERTIGHT  BOXES 


The  G  &  W  catalog  binder  is 
a  valuable  reference  library  be¬ 
cause  the  data  on  equipment  is 
detailed  and  accurate.  It  is  easy 
to  find  what  is  needed. 

Use  the  G  &  W  catalog  when 
laying  out  your  plans  and  when 
ordering  devices  for  your  cable 
installations. 

The  current  G  &  W  catalog 
includes  the  following: 

BUL.  392—  POTHEADS 

and  nniscellaneous  devices 

BUL.  DIP—  DIRECTIONS 

for  INSTALLING  potheads 

BUL.  403—  CABLE  BOXES. 

BUL.  425—  TYPE  “FC” 

OIL  FUSE  CUTOUTS 

BUL.  543— TYPE  “PK”  &  “PKL” 
SUBWAY  OIL  SWITCHES 

BUL.  643—  AUTOMATIC 

TRANSFER  OIL  SWITCHES 

BUL.  743—  TYPE  “RA” 

SUBWAY  OIL  DISCONNECTS 

DISCOUNT  SHEET  No.  44. 

Let  us  help  keep  your  G  &  W 
catalog  up-to-date  .  .  .  send  us 
your  name  for  our  maihng  list. 
New  bulletins  and  data  sheets 
are  sent  from  time  to  time  to 
take  care  of  new  developments. 

We  are  always  glad  to  sup¬ 
plement  the  data  in  our  bulle¬ 
tins  v^th  further  information. 
You  can  secure  special  assem¬ 
blies  of  standard  parts  to  take 
care  of  unusual  installations. 
CaJJ  in  our  representative,  or  write 

G&W  ELECTRIC  SPECIALTY  CO. 

7780  DANTE  AVENUE 
CHICAGO  19,  ILLINOIS,  U.  S.  A.  ' 

C.  E.  inialli,  San  Franrlsro:  Cunningham  &  Son. 
Ix>s  AnReleii:  W.  R.  Hendrey,  Seattle;  Riter  Eng., 
Salt  Lake  City. 


G&W  SUBWAY  OIL  SWITCHES 


G  &W  OIL  FUSE  CUTOUTS 


G&W  MULTITAPS 

TAPELESS,  SOLDERLESS  SPLICING  DEVICE  FOR  SECONDARY  CABLES 


MANY  SHAPES  AND  SIZES 
FOR  LEAD  COVERED  OR 
NON-LEADED  CABLES 


EVERSTICK  ANCHOR  CO 

FAIRFIELD,  IOWA 
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POWER  COMPANY  APPEALS 
IN  CONDEMNATION  CASE 


DANGER! 


A|)|M‘al  from  the  condemnation  judg. 
meni  awarded  the  Sacramento  (Calif.) 

I  lility  District  in  January  was  filed 
in  district  court  late  last  month  by  the 
Macilic  (las  and  Electric  Co.  The  ap. 
|)eal  follows  denial  of  power  company 
motions  for  a  new  trial. 

The  judgment  gives  the  district  the 
right  to  a<a}uire  PC  ami  E  distribu- 
li«»n  facilities  in  the  Sacramento  area 
for  S11,632,(K)0.  Both  the  district  and 
I  lie  company  requested  revaluation 
hearings,  now  pending  before  the  Cali¬ 
fornia  Railroad  Commission.  PC  and  E 
contends  that  the  valuation,  made  in 
1938,  is  too  low  Iwcause  of  property 
additions;  tlie  district  claims  that  value 
has  been  lowen*d  l)V  depreciation. 


DON’T  t.HAH  FI  SKS  Wl HI  BAItK  HANDS 


Pulling  fuses  by  hand  can  result  in  severe  in¬ 
jury,  shocks,  burns,  infections,  and  even  death. 
Avoid  all  possibility  of  injury,  lost  time,  com¬ 
pensation  costs  and  lawsuits. 


•  EVERY  ELECTRICIAN  SHOULD 
CARRY  ONE. 

•  HANG  ONE  AT  EVERY 
SWITCHBOX. 

•  PLACE  ONE  IN  EACH  TOOL 
KIT. 

•  EVERY  FUSE  BOX  SHOULD 
HAVE  ONE. 


FUSE  PULLERS 


California  Companies 
Win  Security  Award 

In  n*cognition  of  a  .superior  brand 
of  wartime  production  of  the  Boulder 
Canvon  development,  the  Office  of 
Civilian  Defense  of  the  State  of  Nevada 
granteil  the  National  Security  Award 
to  the  two  power  operating  agencies  at 
Boiibfi'r  Dam,  the  Southern  (California 
Edison  do.  and  the  Dejiartmi'iit  of 
Water  ami  Power  of  the  City  of  Los 


to  pull  fuses  safely  and  quickly. 

100%  PROTECTION  is  100%  PRODUCTION 

-  ORDER  TRICO  FUSE  PULLERS  TODAY! 

^  Writ*  for  Bulletin  No.  5A 

coast  REPRESENTATIVES 
\V.  K.  V'oung  Cl).,  UM I  Hrouduiiy.  Denver 
M.  II.  Van  l.nven.  iiitr  K.  Ilnl  SI..  Ix)i>  .Xngelea 
pr  .\llierl  S  KniKlil.  .'t'MHi  Wemern  Ave..  Seattle 

Wallaie  it.  Lynn  Cu.,  2<I1H  Market  St.,  .San  Krain  isco 


Lock  fuses  and  clips  together. 
Eliminate  burnt  tuses  and  clips 
— lost  production — unnecessary 
shutdowns  and  wasted  current. 
There's  a  size  for  every  clip. 
Write  for  Bulletin  No.  S 


t.ol.  J.  Vv.  Keedom,  senior  field  rep¬ 
resentative  of  the  protection  services 
division  of  the  Ninth  Begioii  of  the 
Office  of  Civilian  Defense,  presented 
the  award  at  public  ceremonies  in 
Boulder  (>ity.  It  was  accepted  by  Sam¬ 
uel  B,  Morris,  chief  engineer  and  gen¬ 
eral  manager  of  the  Department  of 
Water  and  Power,  and  H.  W.  Tice, 
Edison  vice-president  in  charge  of  op¬ 
eration. 

The  National  Seeurity  Award  is  a 
certificate  of  merit  given  to  industrial 
plants  and  related  facilities  for  out¬ 
standing  aeeomplishments  in  total  war 
protection  and  security.  Keeognized 
are  measures  to  afford  adequate  pro¬ 
tection  against  air  attack,  sabotage  and 
avoidable  accidents,  as  well  as  main¬ 
tenance  of  around  the  clock  operation 
of  power  })lants  and  manufaetiiring 
plants  making  weapons  of  war. 


On  Performance 

ILSCO  LU(;S  AND 
CONNECTORS  DESERVE 
A  JEWEL  BOX  .  .  .  BUT 


Why  pAy  more  for  the  bo*  then  the 
contents?  Or,  why  pay  for  the  extra 
weight  of  cett  lugs  of  poor  conduc¬ 
tivity  when  you  can  buy  ILSCO 
PRODUCTS  of  lighter  weight, 
99.997o  PURE  ELECTROLYTIC 
COPPER  AND  100%  CONDUCTIV¬ 
ITY!  More  efficient  .  .  .  more  eco¬ 
nomical  .  .  .  Underwriters  approved. 

Write  far  32-paf;e 

lUuKtrated  Catalog 


•  (iKOi.oGlc:  conditions  at  24  potential 
dam  sites  in  Utah,  Wyoming,  Colo¬ 
rado,  Arizona  and  New  Mexico  are  dis¬ 
cussed  in  a  report  prepared  by  Arthur 
M,  Piper  of  the  (»eological  Survey. 
Eield  examination  of  the  rocks  exposed 
in  fairlv  extensive  neutral  outcrops 
and  in  road  cuts  has  made  possible  an 
evaluation  of  the  hearing  power  and 
water  tightness  of  the  rocks  at  the  sites, 
it  was  stated. 


The  exclusive  Everstick  nut  housing  locks  the 
Anchor  firmly  on  the  rod.  This  speeds  up 
Installation.  Platas  ara  so  dasignad,  that 
thay  axoand  aaslly  Into  undlsturbad  aarth, 
and  axtra  holding  powar  it  achiavad.  Mada 
of  tough,  rust-rasistant  mallaabla  iron. 
Writa  for  bullatin. 


Western  Distributors 
FLEX  TRIfAL  SPECIALTY  CO. 
Seattle  -  San  E'ranrisco 

STRIEBY  &  BARTON.  Ltd. 
I.Ats  Angeles 


COPPER  TUBE 
*  PRODUCTS.  Inc. 


1945 — Electrical  West 


Steel  Reinforeeil.  More  than  a  iiiillion 
miles  sold  hv  Alcoa  for  rural  and  lii-lines 
are  evidence  of  this  fact. 

Planning  to  build  new  lines  or  extend  old 
ones?  Alcoa’s  engineers  will  help  yon  select 
A.C.S. K.  having  desired  characteristics. 


A  low  living  hoinhcr  in  (California  t(M)k 
<lown  a  8i)an  of  A.CC.S.K.  line,  which  had 
hccn  in  conlinuous  service  for  thirty 
vears.  Laboratory  examination  of  this 
thirtv  vear  ohl  cable  rcsnlte<l  in  the 


r»  port  C»ood  as  new  . 

Dcpcndahility  is  an  outstanding 
characteristic  of  Aluminnm  Cable 


Aluminum  Company  of  America, 
2132  Gulf  Rldg.,  Pittsburgh  19,  Pa, 


[ALCOA 
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-in  the  COMPLETE  line" 


All  in  one  catalog,  for  your  handy 
selection  —  every  good  type  of  tee 
connector. . .  Each  one  carefully  de¬ 
signed  and  tested,  and  manufactured 
under  rigid  engineering  supervision. 


Penn-Union  Type 
HFM,  with  one-bolt  or 
2 -bolt  hinged  clamp  for 
the  main.  One  or  more 
branches  can  be  con¬ 
nected  afterward.  Mul¬ 
ti-slit  tapered  sleeve 
assures  permanent  grip 
on  branch. 


Penn-Union  Hinged 
E-Z  Tee  takes  a  wide 
range  of  branch  sizes. 
One-piece  design  makes 
installation  easy.  Tap 
connections  can  be 
made  at  any  time. 


Clamp  Type  Tees  for 
all  sizes  of  tubing  and 
cable — a  complete  line. 
Machined  contact  sur¬ 
faces. 


Types  for  All  Combinations 
— lor  connecting  flat  bar,  run 
or  tap,  to  tubing  or  cable. 
Also  “general  utility”  tees 
that  take  a  wide  range  of 
conductor  sizes. 


Penn  •  Union 
E-Z  Tee  is 
ideal  for  ac¬ 
commodating  a  large  range 
of  conductor  sizes  on  both 
the  main  and  branch.  Will 
not  loosen.  2,  3  or  4-post. 


NORTHWESTERN  AGENCIES 

2411  First  Ava.,  Soattlo,  Washington 

F.  M.  NICHOLAS  CO. 

1123  Harrison  St.,  San  Francisco 

KENNETH  ANDERSON  CO. 

334  East  4th  St.,  Los  Angolas 


PENN- 

UNION 


RADIO  PROGRAM  IS  FOR 
G.  I.  JOE  -  CIVILIAN 

To  help  the  returning  serviceman  be¬ 
come  adjusted  to  civilian  life  and  en¬ 
able  him  to  obtain  all  the  benefits  pos¬ 
sible  from  the  G.  I.  “Bill  of  Rights,”  as 
well  as  other  military  legislation,  the 
San  Diego  Gas  and  Electric  Co.,  has 
inaugurated  a  half-hour  weekly  radio 
show  entitled,  C.  /.  Joe — Civilian. 

Believed  to  he  the  first  of  its  kind  in 
the  nation,  the  show  is  scheduled  for 
a  26-week  run.  Featured  on  each 
broadcast  are  questions  by  service  men 
about  military  legislation  and  how 
these  hills  affect  them  in  each  of  their 
individual  cases.  The  questions  cover 
such  important  subjects  as  how  to  start 
one's  own  business  « ith  aid  from  the 
government  under  provisions  of  the 
hill,  how  to  build  a  home,  or  how  to 
continue  one’s  education. 

The  questions  are  directed  at  a  group 
of  three  ex|)erts  chosen  from  the  ranks 
of  leading  San  Diego  business  and 
professional  men  most  familiar  with 
the  business,  professional  and  educa¬ 
tional  aspects  of  the  hills.  Three  dif¬ 
ferent  service  men  and  three  different 
civic  leaders  are  featured  on  each  show. 

The  program  is  offered  in  the  inter¬ 
ests  of  public  service  and  is  part  of  the 
utility’s  own  policy  of  maintaining  an 
active  interest  in  the  welfare  of  its  em¬ 
ployees  now  serving  in  the  armed 
forces.  Credit  for  the  idea  goes  both 
to  F.  M.  Raymond,  advertising  super¬ 
intendent.  and  Hance  H.  Cleland,  com¬ 
pany  president,  who,  as  PCFA  presi¬ 
dent.  was  responsible  for  the  publica¬ 
tion  and  distribution  of  the  booklet. 
You  and  Joe  and  His  Job,  to  5,000  of 
America’s  leading  industries. 

Moderator  of  the  program  is  Bob 
Fling,  producer  of  many  national  net¬ 
work  broadcasts. 

•  A  Bobcat  prowling  in  the  desert  be¬ 
tween  Orchard  and  Mountain  Home, 
Idaho,  momentarily  blacked  out  the 
City  of  Boise,  when  it  climbed  an 
Idaho  Power  Co.  pole  and  short  cir¬ 
cuited  a  69,000-volt  transmission  line 
carrying  power  into  the  city.  Although 
electric  service  interruptions  ranged 
from  a  few  seconds  to  three  minutes, 
htcation  of  the  break  and  the  repair 
job  required  most  of  the  night.  A  crew 
sent  out  from  Mountain  Home  mired 
down  in  the  mud,  but  Boise  linemen, 
tra\eling  in  a  four-wheel-drive  vehicle 
purchased  from  the  Army,  had  no  diffi¬ 
culty  in  reaching  the  scene. 

#  Port  of  Portland  is  installing  two 
oil-filled  cables  15  ft.  below’^  the  bed  of 
the  Willamette  River  for  Portland  Gen¬ 
eral  Electric  Co.,  which  has  had  sev¬ 
eral  like  cables  damaged  by  vessels,  it 
was  announced  recently. 


Shipping  Tags 
Work  Tags 
Radio  Repair  Tags 
Repair  Manifold  Tags 
Inspection  Tags 
Address  Labels 
Instruction  Tags 


IN  A  HURRY 

from  the 

House  of  Service 


S»n4  for  Somplet 
TWO  MODERN  FAaORIIJ 
FUU  AUTOMATIC  EOUIRMINT 


EASTMAN 


Tag  &  Label  Co. 

S48  FOURTH  STREET  743  EAST  60th  STREET 
SAN  FRANCISCO,  7  LOS  ANGELES.  1 


RELIANCE 

TIME 

SWITCHES 


10  to  50  Amp. 


Single  Pole 
Double  Pole 
Two  Circuit 
Indoor  and 
Outdoor  Types 
• 


Listed  by 

Underwriters' 

Laboratories. 


A  complete  line  of  automatic  time  switches 
for  practically  every  installation.  Highest 
quality  construction  with  a  record  of  de¬ 
pendable  service  for  nearly  35  years.  Specify 
Reliance  Time  Switches  and  be  sure  you  are 
specifying  the  bast.  Catalog  on  request. 


SOLD  THROUGH  WHOLESALERS 

J.  J.  Perlmuth  &  Associates 
942  Maple  Avenue 
Los  Angeles  IS,  Calif. 

Reliance  Time  Switch  Service  Co. 
3055  Sacramento  Street 
San  Francisco,  Calif. 

Harold  M.  Hudson  Co. 

807  Lowman  Bldg. 

Soattlo,  Wash. 

RELIANCE 

AUTOMATIC  UCHTTNC  CO. 

1929  Mead  Street  Racine,  WiKontIn 


AMERICA  WANTS  PROSPERITY 


A  BOOK  to  be  published  early  in  April  by  the 
McGraw-Hill  Book  Company  carries  the  pro- 
,  vocative  title  “Prosperity:  We  Can  Have  It  If 
We  Want  It.”  Its  authors,  Messrs.  Shields  and  Wood¬ 
ward,  state  in  vigorously  challenging  terms  their  con¬ 
viction  that  the  United  States  wdll  emerge  from  war 
with  human,  material  and  technological  resources  ade¬ 
quate  to  provide  a  nation-wide  standard  of  living 
unprecedented  in  world  history.  They  present,  too, 
their  formulation  of  the  several  policies  and  procedures 
which  must  be  followed  by  government,  business,  and 
labor  if  we  are  to  realize  our  potential  for  a  high  and 
sustained  prosperity  unmarred  by  prolonged  periods 
of  severe  unemployment  and  business  stagnation  such 
as  have  haunted  our  economic  past. 

The  specific  proposals  set  forth  will  elicit  both  en¬ 
thusiastic  acclaim  and  acrid  dissent,  for  the  book  deals 
in  far  from  gentle  fashion  with  many  of  the  currently 
fashionable  panaceas  for  assuring  prosperity  by  magic 
formula.  It  examines,  and  discards  as  effective  guaran¬ 
tors  of  prosperity,  whatever  their  individual  merits 
upon  other  grounds,  programs  for  public  works,  slum 
clearance,  subsidizing  of  small  business,  foreign  loans, 
social  insurance,  deficit  government  spending,  redistri¬ 
bution  of  income,  the  numerous  formulae  for  monetary 
management,  repeal  of  the  anti-trust  laws,  or  any  of 
the  loosely-phrased  admonitions  that  government 
should  do  nothing  and  allow  everything  to  take  its 
course  untrammeled  by  controls  of  any  kind. 

On  the  positive  side,  the  book  urges  clear  recogni¬ 
tion  of  the  fact  that  prosperity,  under  a  system  of 
business  enterprise,  depends  primarily  upon  the  exist¬ 
ence  of  competitive  incentives  that  spur  capital  invest¬ 
ment  to  provide  better  tools  and  equipment,  that 
improve  organization  and  technology  to  insure  continu¬ 
ously  increasing  productivity  per  man-hour  of  work, 
and  that  enlarge  markets  by  producing  what  the 
consumer  wants  at  lower  prices  to  the  end  that  real 
incomes  may  be  increased. 

In  short,  prosperity  depends  upon  profitable  and 
expanding  business  and  employment  opportunity,  so 
it  becomes  the  part  of  enlightened  government,  busi¬ 
ness,  agriculture  and  labor  policy  to  promote  those 
measures  which  will  forward  rather  than  retard  the 
major  aim  of  expanding  production. 

However  great  the  room  for  dissent  upon  the  ade¬ 
quacy,  or  the  phrasing,  of  the  specific  recommendations 
it  makes,  the  approach  of  this  book  has  one  virtue  of 
solid  merit.  It  attacks  positively  the  problem  of  what 
steps  should  be  taken  to  achieve  and  hold  prosperity 
rather  than  merely  devising  a  poultice  to  be  applied 
when  and  if  we  run  into  a  decline. 

Virtually  all  responsible  spokesmen  for  government, 
and  for  business,  labor,  and  agricultural  groups,  are 


agreed  upon  the  goal  of  prosperity.  Moreover,  they 
agree  that,  insofar  as  possible,  it  should  be  achieved 
through  the  effort  of  private  enterprise,  with  govern¬ 
ment  intervention  utilized  only  as  a  last  resort.  But 
despite  this  unanimity,  almost  all  public  discussion  of 
the  problem  has  concentrated  upon  the  nature,  the 
extent,  and  the  timing  of  such  government  expendi¬ 
tures  as  may  be  found  necessary  to  combat  deflation. 
Since  upon  this  question  there  is  far  from  general 
agreement,  our  procedure  has  created  an  exaggerated 
sense  of  divergence  in  a  field  in  which,  so  far  as 
fundamentals  go,  we  all  are  in  accord  to  quite  an 
unusual  degree. 

☆  ☆  ☆ 

No  confusion  should  be  caused  by  the  fact  that  the 
generally  current  phrase  for  prosperity  is  “full  em¬ 
ployment.”  The  latter  phrase  merely  states  the  goal 
in  terms  of  human  values,  which  are  good  terms  in 
which  to  state  any  goal.  What  matters  is  that  we 
generally  are  agreed  as  to  what  we  mean  when  we  say 
that  we  want  prosperity  or  full  employment.  Not  only 
do  we  know  what  we  mean,  but  within  very  rough 
limits  we  can  give  dimension  to  our  concepts.  There 
are  a  few  whose  appraisals  are  somewhat  lower,  but 
most  competent  estimators  set  the  goals  for  about 
1950  at  an  average  annual  employment  in  civilian  jobs 
of  between  55  and  57  million  persons,  with  a  gross 
national  product  of  between  $185  and  $200  billion 
measured  at  1943  price  levels.  This  contrasts  with  the 
1944  level  of  non-military  employed  of  5H4  million, 
and  a  gross  output  for  the  end  of  1944  of  over  $200 
billion.  It  assumes  a  reduction  of  the  average  work¬ 
week  to  40  hours. 

It  w’ill  take  some  such  levels  as  these  to  provide 
employment  for  those  who  seek  work,  with  only 
sufficient  “frictional”  unemployment  (those  temporarily 
listed  as  unemployed  because  of  the  normal  turnover 
between  jobs)  to  afford  reasonable  labor-market  flex¬ 
ibility  to  both  workers  and  employers.  The  non-mili¬ 
tary  employment  figures  are  generally  consistent  with 
the  officially  stated  postwar  goal  of  jobs  foi’  60  million 
workers,  since  the  latter  figure  is  generally  understood 
to  be  an  estimate  of  the  labor  force,  which  includes 
members  of  the  armed  services  and  an  allowance  for 
frictional  unemployment. 

There  are  a  number  of  reasons  why  the  estimates 
cannot  be  figured  more  closely,  and  why  no  one  can  be 
very  confident  even  of  the  validity  of  the  stated  limits. 
The  chief  points  of  doubt  in  the  employment  estimates 
relate  to  how  many  withdrawals  there  are  likely  to  be 
on  the  part  of  women,  oldsters,  and  youngsters,  who 
now  are  in  the  labor  force  to  a  number  more  than 
6  millions  beyond  normal  expectancy;  how  many  men 
will  be  i’etained  in  the  armed  forces;  and  whether  the 


postwar  frictional  unemployment  should  be  calculated 
as  approximating  the  current  1  million  or  the  3  million 
so-listed  in  the  prosperous  year  of  1929.  Additional 
uncertainties  cloud  the  estimates  of  gross  national 
product.  Notable  among  them  is  the  fact  that  no  one 
is  sure  of  the  war’s  effect  upon  man-hour  productivity 
trends,  in  view  of  the  fact  that  half  of  our  current 
output  has  consisted  of  products  that  had  no  substantial 
counterpart  in  our  peacetime  price  or  production  series. 
☆  ☆  ☆ 

Nevertheless,  despite  such  qualifications,  it  is  fair 
to  say  that  we  do  have  a  general  conception  of  the 
magnitude  of  our  postwar  goals.  Although  they  are 
well  within  our  production  potentials  as  demonstrated 
in  this  war,  they  are  formidably  beyond  any  previous 
record  of  peacetime  achievement.  Only  the  most  san¬ 
guine  optimism  could  lead  one  to  expect  that  they  will 
be  achieved  without  concerted  will,  planning,  and  co¬ 
operative  effort.  Only  blind  recklessness  could  engender 
confidence  that  once  attained  they  will  automatically 
be  held,  let  alone  expanded  in  normally  healthful 
growth. 

If  we  were  to  follow  past  patterns,  our  war-built 
boom  would,  after  a  period  of  uncertain  length,  collapse 
into  disastrous  depression.  The  very  magnitude  of  our 
recent  growth  would  contribute  to  the  depth  and  dura¬ 
tion  of  the  subsequent  trough.  Yet  a  fall  even  to  the 
level  of  our  previous  peacetime-peak-yeeir  1939,  has 
been  estimated  by  The  Federal  Reserve  Board  to 
imply  unemployment  for  between  15  and  20  million 
persons.  If  human  values  have  importance,  that  is 
something  that  must  not  be  allowed  to  occur.  If  busi¬ 
ness  values  have  importance,  we  must  not  tolerate 
again  such  losses  as  occurred  from  1930  to  1933,  when 
sales  over  the  four  year  period  were  $128  billion  less 
than  would  have  been  provided  if  the  1929  level  had 
held,  and  corporate  profits  declined  from  more  than 
$7  billions  in  1929  to  an  average  annual  loss  of  $1 
billion  over  the  next  four  years.  A  repetition  of  these 
things  cannot  be  tolerated— i/  foresight  and  cooperative 
effort  can  prevent  them. 

☆  ☆  ☆ 

In  January  of  this  year  Senator  Murray  introduced 
in  the  Senate  a  bill  entitled  “The  Full  Employment 
Act  of  1945.”  It  instructs  the  President  to  submit  to 
Congress  plans  for  eliminating  both  unemployment 
and  inflation,  including  recommendations  for  correct¬ 
ing  structural  defects  in  the  economic  system.  It  pro¬ 
vides  for  a  Joint  Congressional  Committee  to  consider 
the  proposals  of  the  President,  to  take  testimony  from 
experts  and  the  general  public  on  these  proposals  or 
any  others  it  may  wish  to  consider,  and  after  weighing 
all  the  facts  to  submit  its  findings  to  Congress.  It  pro¬ 
vides  for  an  advance  budgeting  of  the  constituent  parts 
of  a  full-employment  economy,  and  commits  the  Fed¬ 
eral  Government  to  provide,  in  advance,  for  sufficient 
expenditures  (through  private  contractor  channels)  to 
make  up  for  the  gap  between  estimated  private  expen¬ 
ditures  and  the  amount  necessary  to  assure  full  em¬ 
ployment. 


April 


By  no  stretch  of  the  imagination  can  The  Full  Em*  { 
ployment  Bill,  in  its  present  form,  be  regarded  as  ac-  ! 
ceptable  to  business.  Yet  it  may  well  present  a  test  of  | 
whether  or  not  American  business  can  deal  with  proV 
lems  in  this  area  in  a  statesmanlike  fashion.  Sudi 
statesmanship  will  consist  in  demonstrating  first,  that 
the  Bill  is  not  acceptable  because  of  deficiencies  which 
preclude  the  possibihty  of  its  accomplishing  the  avowed 
purposes;  and  second,  that  business  is  able  and  anxious 
to  offer  constructive  suggestions  for  remedying  these 
deficiencies. 

It  is  easy  to  point  to  weaknesses  in  the  Bill.  To  men-  I 
tion  only  a  few  of  major  importance:  The  proposal  to 
make  advance  Federal  expenditures  to  compensate  for  i 
estimated  deficiencies  in  prospective  private  expendi-  1 
tures  is  completely -impracticable.  No  one  in  the  coun-  I 
try  can  predict  future  trends  with  sufficient  accuracy  , 
for  this  purpose;  no  one  can  tell  what  the  constituent  \ 
parts  of  a  rezdly  high,  stable  peacetime  budget  should  { 
be,  for  in  our  boom-or-bust  economy  we  have  no  stable  [ 
pattern  to  project;  no  one  can  tell,  within  reasonable  ' 
limits,  how  much  the  government  should  spend  in  ad¬ 
vance  to  assure  full  employment.  The  Bill  pronounces 
labor’s  right  to  work  without  defining  commensurate 
responsibilities  which  it  should  exercise.  It  does  not 
define  the  areas  .of  proposed  government  expenditure  in 
such  a  way  as  to  allay  business  fears  of  government 
competition  or  the  general  public  suspicion  of  leaf 
raking.  Above  all,  the  Murray  Bill  is  defective  in  that, 
despite  a  somewhat  vague  pronouncement  in  favor  of 
forwarding  private  business  activity,  it  recommends  a 
single  specific  designed  to  supplement  such  activity 
rather  than  stimulate  it. 

The  very  definition  of  certain  of  these  faults  suggests 
their  remedies.  But  the  positive  task  of  stating  how  the 
Bill  should  be  amended  in  order  that  it  may  have 
effective  usefulness  is  far  from  simple.  Yet  it  is  enor¬ 
mously  to  the  advantage  of  American  business  to  under¬ 
take  it.  Fortunately,  there  is  a  representative  group 
sponsored  by  industry.  The  Committee  for  Economic 
Development,  which  has  for  some  time  been  working 
intensively  upon  the  problem,  and  which  is  excellently 
equipped  to  offer  sound  and  progressive  advice.  It 
should  be  used  for  this  purpose. 

American  business  cannot  afford  to  take  a  negative 
attitude  toward  legislation  in  this  field.  Some  legisla¬ 
tion  undoubtedly  will  pass,  for  the  problem  is  one  in 
which  there  is  a  grave  government  responsibility.  But 
equally  there  is  a  comparably  important  responsibility 
upon  all  citizen  groups.  None  of  them  has  more  to  gain 
or  lose  from  the  rise  or  fall  of  prosperity  than  American 
business. 


President,  McGraw-Hill  Publishing  Co.,  Inc. 
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1918 

The  parade  of  cifationi  and  stars  awarded 
to  Driver-Harris  for  contributions  to  the 
war  effort  in  the  highly  specialized  field 
of  alloys,  began  as  far  back  os  1918. 

This  equivalent  of  the  Army-Navy  "E" 
was  awarded  to  our  craftsmen  27  years 
ago  in  recognition  for  their  "loyalty, 
energy  and  efficiency." 


Famous  for  *Nichroine 
made  only  by 


1945 

4th  CITATION 


First  exclusive  manufacturer  of  electrical 
and  heat-resistant  alloys  to  receive  the 
Army-Navy  "E"  Award  for  the  4th  time. 
There  is  no  greater  reward  for  the  stead¬ 
fast  devotion  of  Driver-Harris  employees 
to  their  country  in  time  of  war. 


*Trade  Mark  Reg. 
U.  S.  Pal.  Off. 


Driver-Harris  company 


Stocked  for  the  Coast  Trade  at  ANGUS-CAMPBELL,  INC. 

235  241  San  Bruno  Ave.,  San  Francisco  •  449  So.  Son  Pedro  St.,  Los  Angeles  •  2122-4th  Ave.,  Seattle 
Main  Office  and  Plant;  HARRISON,  NEW  JERSEY 


When  You  Use  a  Special 
Checking  Account  of 
This  Bank  > 


Eliminate  the  risks 
of  keeping  large 
sums  of  money  at 
home  or  on  your 
person.  Paying  by  check  is  safer 
than  with  cash.  Open  a  Crocker 
First  National  Bank  Special 
Checking  Account  The  only  cost 
is  for  the  checks  you  buy  —  in 
books  of  10  for  $1 — as  you  need 
them.  Open  yout  account  today 
then  use  our  Mailway  Banking 
Service. 
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Carbon  Products 


Multiflex  Brushes 
Give  Better 
Commutation, 

Longer  Life, 

Less  Commutator  Wear, 

That  Extra  Demand  Required, 
Better  Performance 
All  Around 


Pacific  CoaBt  Officct 
70  Tenth  St, 

San  Francisco  I,  Calif. 
166  Jackson  Street 
Seattle,  Washington 
711  N.  W.  Everett  Street 
Portland,  Oregon 
225  W.  Pico  Boulevard 
Los  Angeles,  California 


KEEP  THE  BONDS  YOU  BUY 


PEOPLE 


made  this  neveSa 


Glasgow  Succeeds  Ayres  In 
San  Diego  Power  Company 

Sucfcf'flinf'  K,  H.  .Ayn's,  whose  re- 
tirfiiient  as  siijicriritcndetit  of  electric 
transmission  and  distrihution  for  San 
Itif'fro  (las  &  Klf'ctric  do.  was  an¬ 
nounced  last  nnmth,  is  A.  S.  Glasgow 
f<»rnicr  assistant  superintendent  of  the| 
department.  A  grafluate  of  Pennsyl- 
vania  Stiite  I  riiversity,  Glasgow  waj 
employed  liy  the  company  in  1916  at 
the  first  district  manager  of  the  Ocean- 
side  territory.  At  that  time  there  was 
no  connecting  line  to  San  Diego,  and 
Oeeansifle  was  serverl  hy  a  bathhouse 
ami  steam  |)lant  eapahie  of  generating 
12.>  kw.  Prior  to  his  employment  by 
the  San  Diego  Gas  &  Kleetrie  Go.,  Glas- 
gow  was  an  engineer  with  the  General 
Kleetrie  Go. 

With  the  pretmotion  of  Glasgow 
came  the  annf*imeement  that  “Clem”J. 
\evitt  is  the  department’s  new'  assis¬ 
tant  supf^rintendent.  A  graduate  of  the 
I  niversity  <>f  Galifornia,  Nevitt  first 
went  to  work  for  the  utility's  engineer¬ 
ing  department  in  VXM)  as  an  cstima- 
tffr.  In  1941  he  was  made  an  engineer 
in  the  elcf  trie  distrihutifni  de|)artmenL 


•  N.  J.  Lt.M),  since  190.4  erecting  en 
gineer  for  the  Pelton  Water  \\  heel  Co. 
San  h  raneiseo,  was  among  those  res- 
euf'd  from  the  Japanese  prison  camp  at 
Los  Banos.  Lind  arrived  in  the  Philip¬ 
pines  in  the  sjfring  of  1941  to  sujierin- 
tend  installation  of  three  1 2,.'>00-h^lJ 
turbines  for  the  Galiraya  [lower  proj¬ 
ect.  Two  of  the  turbines  were  deliver* 
ing  power  when  the  Ja|)s  arrived.  Ac¬ 
cording  to  word  received  from  Lind, 
the  Japs  had  [ilanned  to  kill  all  in  his 
eam|),  where,  lie  states,  they  lived  “like 
cattle  on  grass  and  1T)0  grams  of  rice 
a  day.” 


•  Thomas  H.  Kepnkr  has  been  transHB 
ferred  to  the  Westinghouse  LmeryvilleJ 
Calif.,  plant  as  production  and  pro4 
curemenl  supervisor.  He  had  been  staff 
supervisor  of  the  manufacturing  and 
repair  department  at  Pittsburgh. 

•  Harky  Bachki.dkr,  lighting  director 
of  the  Puget  Sound  Power  &  Light  Co. 
of  .Seattle,  has  been  transferred  to  the 
company’s  Central  division,  and  named 
assistant  utilization  manager. 

•  Ward  H.  Schafkr,  former  Western 
manager  for  Hotpoint.  has  been  elected 
vice-president  in  charge  of  sales  for 
that  company.  His  headquarters  are 
in  Chit  ago. 


Sealed,  dust  proof,  individual  bus  housins  provides 
phase  isolation  and  prevents  interphase  short 
circuit.  Removable  covers  in  unit  sections  simplify 
routine  inspection. 

Supporting  ring  frames  equalize  all  stresses.  Can 
be  mounted  in  any  position. 

With  interchangeable  insulator  units  always  in 
compression,  porcelain  is  used  to  its  best  advantage. 

The  same  conductor  support  collar  is  used  for  both 
fixed  and  expansion  slide  position.  Conductor  can 
be  square,  round,  channel  or  bar,  insulated  or  bare. 
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KIRN  INTERLOCK 
SYSTEMS 


Shown  here  is  an  application 
of  an  Enclosed  Isolated  Phase 
Bus,  providing  protection 
from  dust  contamination  de¬ 
posits,  at  a  prominent  steel 
mill  in  the  East.  The  bus 
extends  from  the  generator 
to  a  wall  cubicle  inside — 
shown  below;  then  outside 
and  across  to  the  transformer 
in  the  switchyard,  as 
shown  above. 


GARLAND-AFFOLTER  ENGINEERING  CORP. 


SAN  FRANCISCO  »  LOS  ANGELES  •  PORTLAND  •  SEAHLE 
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•  l{l•.llliK^  K.  I.A(;F.i<stkom,  illiirninat- 

iii^  eiifijiiHTi,  liaH  n-lrasrd  from 

IiIm  Irmporary  wrvin*  for  llir  11.  .S. 
Navy  aM  radar  l<‘«'|iiii(-iati  at  1’i‘arl  liar- 
l»or  and  has  Immmi  allarln'd  lo  llin  I'a- 
rific  sal«‘H  district  of  the  (Icncral  Elec¬ 
tric  (lo.  I.amp  Division,  at  Oakland. 
In  IM4I-42  he  was  ilhnninatin^  engi¬ 
neer  for  that  district  when  hr*  rrdieverl 
.Sam  lla/elton,  who  went  into  the  Army 
as  a  n*s«*rve  *»IIn«*r.  I.atr-r  when  lla/.rd- 
ton  was  ndeas«*»l  from  artivr*  rluty, 
l.af'r'rstroni  wr-nt  to  tin*  tlhica^o  <lis- 
trir  t.  Now  both  ar**  on  tin*  l*a*  i(ie  dis¬ 
trict  staff. 

•  AltTIttllt  IIai.i.oi<a\,  om*  of  Ki.kc- 

•fUlcAi.  Wks'i’s  first  ralitors  wIh-ii  the 
maf;a/.ine  was  known  as  tin*  Jourmtl  nf 
F.lfutricity,  a  tut  (>n.s,  has  n*- 

tnrned  to  his  home  in  |{erkel«‘y  aft<‘i 
sr'rviiif'  «»n  tin*  staff  of  tint  radi<»  nt- 
H<*ar<h  lahoratory  for  tin*  11.  .S.  Army 
at  Harvard  University.  Iht  later  editrtd 
tin*  mafraxine  Hadio,  and  did  eonsiilt- 
ing  work  in  rarlio  and  t(*l(*visim:  with 
Farnsworth  and  tln*n  r(*tin*<l.  Hut  In* 
was  ealh*d  hack  to  s<‘rv(t  in  this  radio 
ami  radar  lahoratory,  for  which  he  will 
still  d<*vote  a  portion  of  each  y<*ar. 

•  (iKotu.K  Al.I.AHir,  chairman  of  tin* 
Nr*va«la  I’lihlie  Sr*rvi<*»*  (lommission, 
has  lM*en  nann*d  to  the  National  Asso- 
(*iati<»n  <»f  Hailroad  an«i  l'tiliti(*s  (lorn- 
missioin*rs'  committ<*<t  for  coo|M‘ration 
ln*tw(*(*n  state  and  h*<leral  commissions, 
it  was  annoiinct*d  in  mid-March.  Al¬ 
lard,  whose  statr*  was  er«*dit»*d  with 
playing  a  “major  roh*  in  pronn»ting  co- 
opi*ration  lN*tW(‘<*n  statr*  and  fr*dr*ral 
(toinmissioners",  was  scln*dnled  tr>  at- 
tr*nil  sessirms  of  tin*  committ<*e  in  Wash¬ 
ington,  I).  (1.,  lati*  in  March. 

'  #  PaIII,  H.  McKkk,  prr*sirlr*nt  of  Ha-, 
cific  l*ow(‘r  iL  Eight  do.,  has  lM*i*n  made 
a  nn*mlM*r  of  tin*  I04r)  r*xer*iitive  corn- 
mitti‘f*  of  tin*  Natirmal  Assrn*iation  of 
Maniifa<*turr‘rs.  Mr*Kee  has  been  ar*tive 
as  a  nn*mher  of  the  NAM  huard  of  di- 
rr*etors,  a  positirm  In*  assumed  in  1*)43. 
Hr*  was  pn*sirlr*nt  r»f  Empn‘/.as  Elr*r*- 
trieas  Hrasih'iras  in  Hrazil  frrun  HJ27 
tr>  anri  has  since  maintained  a 

(*lr»se  interr*st  in  trarlr*  rr'Iatirms  Imn 
tween  tin*  twr»  natirms.  ^ 

•  K.  F.  .S(;attki«;ooi>.  for  many  years 
chief  enginr*r*r  anti  general  manager  rtf 
the  Eos  Angeles  Hurt'au  rtf  I’rtwer  & 
Eight,  who  has  recently  servr*d  as  ad¬ 
visory  engineer  for  the  <*ity’s  Dejtart- 
ment  of  Watt'r  &  Power,  will  he  given 
a  flat  five-vr*ar  (*rtntra(*t  withruit  a  r*an- 
cellation  clausr*,  as  the  result  rtf  n*cr*nt 
actirtn  hy  thr*  Ihtarrl  rtf  Water  &  Prtwer 
(Irtmmissirtners.  Ihr*  (*rtntract  is  frtr 
•SElMK)  a  mrtnth. 

•  J.  N.  (Iakotiikks,  fttrnier  directrtr 
rtf  rr'search  frtr  Mrtnsantrt  (lhemir*al  (Irt. 


anti  the  Fr*deral  Phttsphrtrrtus  Crt.,  has 
lM*r*n  namerl  chief  of  the  Honnevillf 
Prtwr  r  Administratirtn's  indubtrial  an¬ 
alysis  set  tirtn,  it  was  annttunt  r*d  receny. 
Iv.  Hr*  will  wttrk  with  Par:ifie  Nttrth-  J 
Wfsl  resr*ar(  h  institutirtns  intr*rr*8ted  in 
the  tlevt*lttpnn*nt  rtf  chetnitral  and  metal¬ 
lurgical  inriustrirts.  A  native  of  Nttrth 
darrtlina  anrI  grarluatr;  rtf  the  Univer¬ 
sity  rtf  Misstturi,  darrtthers  has  Itepn 
engaged  in  privatr*  rr*searr:h  and  con 
suiting  Wttrk  sinr:e  P>42. 

•  Hai.pii  J.  drmniNKH,  wr*ll  known  in 
tlnr  West,  has  hr*rm  elrn;tr*rl  vice-preai- 
rlt*nt  anti  assistant  trt  the  president  ol 
dent  ral  Klectrir:  (Itt.  He  had  la^en  as¬ 
sistant  trt  thr:  prt:sitlent  sinr:r*  his  resig- 
natirtn  as  vii:e-chairman  rtf  the  War 
Prttrhietirtn  Httard  mrtrt:  than  a  year 
agrt.  Erliieated  in  the  West,  drtrdiner 
hr*gan  his  r:areer  on  thr:  Pat:ific  Coast, 
first  with  Pacific  Prtwr*r  &  Eight  Co. 
and  latt‘r  with  Edisrtn  dt:nt*ral  Electric 
Appliance  (Irt. 

•  "I'oM  H.  Hiciiakiis  was  appointed  a 
rlirectrtr  rtf  thr*  .Sac:ramt*nttt  Municipal 
Utility  District  ■rr*cently.  Hr:  fdls  the 
unc*xpired  tr*rm  rtf  Hrthert  A.  Merk- 
lr*y  whrt  rlir*d  Jan.  d.  |{ir:harrls,  who  is 
gr*nr*ral  munagr*r  rtf  thr:  Hr*rr*ut-Rich- 
ards  Pa(*king  (Irt.,  will  sr*rve  until  Dec. 
dl,  Pt4f{. 

•  .Ia.mks  Ki.i.i.ky,  salt*s  manager  for 

drayltar  Elr*r  tiir*  (Irt.  rtf  .Sr'attlr*,  ha: 
rr*tirt*rl  aftr*r  .‘M  years  with  thr:  ertm- 
pany.  Hr*  is  sur'r-r*r*rleri  Ity  .|tthn  Ea\r- 
trtii,  frtrmr'iiy  Itranr-h  inanagr*r  rtf  Gray- 
itar  at  Dr*s  M  ttinr*s,  Irtwa.  I 

•  Kik.knf  H.  Nfcokai,  fttrmr*rly  asso- 
r*iatr*rl  with  thr*  II.  .S.  Hurr*au  rtf  Mines 
in  Washingtrtn,  1).  (1.,  rr*cr*ntlv  assumed 
rlutir*s  rtf  infrtrmatittii  spr*r-ialist  with 

:  thr*  Hureau  rtf  Kc:clamutirtn  at  (Irtulee 
Dam,  Wash. 

.*  •  Dndkr  a  new  line-up  in  OWC's 

f  prtwer  supply  sr:(*tirtn,  S.  P.  Darlington 
will  handle  the  Westerrr  rr*girtn,  includ- 

I  ing  Wr*st  (Irtast  anri  |{rtc:ky  Mrtuntain 
states,  Ari/rtna,  New  Mexir:rt,  North 
and  Smith  Dakrtta,  and  nrtrthern  Min 
nr'srtta. 

•  H<)llST()^  H.  Wat.son  has  hr*cn  ap 
prtinti*rl  apparatus  and  supply  manager 
rtf  thr*  Southwestern  rlistrirt  rtf  thf 
Westinghouse  Eler*trir*  Supply  do.  He 
su<*<*er*<ls  W.  d.  Sten*tt,  resignr*rl. 

•  Nokman  IE  Mit.i.KR  has  lM*r*n  trails 

fr*rrerl  Ity  Westinghrtusr*  frrtm  San| 
Franr*isr;rt  trt  Erts  Angclr*s  as  Marinf| 
riivisirtn  a|iplir:atirtn  enginr*er.  \ 

•  11.  E.  Wll-l-tAMS  is  nrtw  salr*s  r’ligi* : 
neer  frtr  Arrow-Hart  &  liegeman  Elec 
trie  do.,  in  Seattle,  succcr-ding  D.  J 
Nrtrris,  who  jrtined  dlrtlte  Elr*r  tiic  (-«• 


proves  that 

STRAIGHTLINE  SPLICES  AND  DEAD  ENDS 


ARE  VIBRATION  PROOF 


Engineered  and  built  in  our  own  factory,  this  elaborate  vibrating 
machine  reduces  years  of  actual  field  service  to  a  matter  of  hours. 

Accelerated  vibration  studies  on  this  machine  cannot  loosen  Reli¬ 
able  Connectors,  Splices  or  Deadends.  Practically  any  vibration 
frequency  and  load  range  can  be  studied  with  the  aid  of  a  strobe- 
scope,  proving  the  merits  of  design  details  without  risking  failures 
in  the  field. 

Seeing  is  believing— watch 

fior  other  test  proof 

^GrioDina  Test 


Vibration  Tost 


Corrosion  Test 


O  Conductivity  Test 


Here  is  a  typical 
test  proving  the 
Reliable  Splices 
and  Deadends 
do  not  concen* 
trate  fatigue 
strains. 


RELIABLE  ELECTRIC  COMPANY 

3145  Carroll  Avenue.  Chicago  12,  Illinois 


OVER  35  YEARS  SERVICE  TO  THE  UTILITIES 


BULLDOG  PRODUCTS  ARE  SOLD  AND  DISTRIBUTED  BY  THE  FOLLOWING  PACIFIC  COAST  REPRESENTATIVES: 

Coast  Electric  A  Manufacturing  Co.  Safety  Switchboard  &  Manufacturing  Co.  Mullenbach  Electrical  Manufacturing  Co. 

1720  N.E.  Sixth  Avenu*  1445  Stevenson  St.  2300  East  27th  Street 

Portland,  Oregon,  Tel.  Gorfield  2844  Son  Francisco,  Calif.,  Tel.  Hemlock  2470  Los  Angeles,  Calif.,  Tel.  Jefferson  2224 
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TJ'^. 


SAFETY  SWITCH  WITH  "CLAMPMATIC''  CONTACTS 


A  Prototype,  the  dictionary  says,  "is  an 
original  model  after  which  anything  is 
copied.” 

Measured  by  that  definition,  the  BullDog 
Vacu-Break  Safety  Switch,  with  its  many 
advanced  features,  is  definitely  the  proto¬ 
type  of  tomorrow’s  designs. 

The  exclusive  Vacu-Break  principle  of  arc 
suffocation — the  Clampmatic  feature  which 
assures  contacts  tight  as  a  bolted  connection 
— new,  simplified  operating  mechanism — 


modern  streamlined  design  and  attractive 
appearance — are  but  a  few  of  tomorrow’s 
safety  switch  features  which  are  exclusive 
in  the  BullDog  Vacu-Break  Switches  of 
today. 

These  prototype  BullDog  features  are 
your  guarantee  against  obsolescence,  as 
well  as  your  assurance  of  top  performance 
at  minimum  cost  right  now!  ' 

Capacities  from  30  Amp.  to  1200  Amp. 
Write  for  illustrated  folder. 


BUY  WAR  BONDS 


BOX  177,  R.  PK.  ANNEX,  DETROIT  32, 
MICHIGAN.  In  Canada:  BullDog  Elec¬ 
tric  Products,  Ltd.,  Toronto.  Field  Engi¬ 
neering  Offices  in  All  Principal  Cities. 


BULLDOG 

ELECTRIC  PRODUCTS  COMPANY 


SALVAGE  PAPER 


Also  Manufacturers  of 
SafToFuse  Panelboards — Switchboards— 
Circuit  Master  Breakers  —  BUStributio 
DUCT,  for  “plug-in”  power  —  Universe 
Trol-E-Duct,  for  flexible  lighting — Indu! 
trial  Trol-E-Duct,  for  movable  "loads. 
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•  Koy  \V  ll-kiNS  has  joined  the  staff  of 
engineeriiifr  consultajits  of  the  llonne- 
ville  Power  Administration,  it  was  an- 
nouneed  r»‘eenlly  hy  Administrator 
Paul  J.  Paver.  W  ilkins.  wlio  was  called 
from  retirement  in  1941  to  su|)ervise 
emergenev  power  plant  design  for  the 
Pacific  (las  ami  Electric  do..  pre\  i(»us- 
ly  had  served  the  P(1  atid  K  for  a  num¬ 
ber  of  years  in  various  engineering  ca¬ 
pacities.  In  addition,  he  has  been 
associated  with  (leneral  Electric  do. 
at  Schenectady.  Assoeiat(*d  Oil  do., 
Bakersfield,  dalif..  K.P.E.  Electric  do.. 
San  Francisco,  and  the  Pacific  Electric 
Manufacturing  do..  San  FVancisco. 
where  he  was  vice-president  in  charge 
of  engine<‘ring. 

•  E.  F.  Pkakson.  assistant  to  the  vice- 
president  and  general  manager  of 
Northwestern  Electric  do.,  Portland, 
has  been  cited  for  effective  work  as 
North  Pacific  regional  coordinator  for 
the  utilities  wartime  aid  program,  in  a 
report  submitted  to  the  War  and  Navy 
departments  hy  1).  A.  Sullivan,  na¬ 
tional  coordinator.  Pearson,  whose  ter¬ 
ritory  covers  Oregon  and  Washington, 
is  one  of  18  regional  coordinators  in 
the  Enited  States.  I  he  report  relates 
how  the  electrical  industry  “provided 
enough  and  on  time",  and  how  the  out¬ 
put  of  kilowatt  hours  per  kilowatt  of 
cajiacity  has  Ikhmi  increased  hv  nearlv 

from  1939  to  1943. 

•  Jay  j.  dooDM AN.  associated  with 
the  comnu'rcial  department  of  the 
Northwestern  Electric  do..  Portland, 
for  the  })ast  21  years,  resigned  March 
1  to  become  assistant  sales  manager 
of  Gilbert  s  Pros.  Inc.,  wlndesalers  of 
electrical  and  hardware  supplies.  Good¬ 
man  is  a  long-time  nieml)er  (»f  the  Elec¬ 
tric  Glub  of  Portland,  and  served  as  its 
president  in  1944.  He  is  also  a  mem¬ 
ber  of  tbe  Northwest  Electric  Light  and 
Power  Assn,  and  the  Portland  Home 
Builders  Assn. 

•  0.  A.  Petersen  has  been  appointed 
personnel  manager  by  the  B.  d.  F"Iec- 
tric  Railw'ay  at  Vancouver.  He  previ¬ 
ously  was  associated  with  Dominion 
Rubber  Go,,  and  for  the  past  five  years 
had  been  with  (Canadian  Industries 
Ltd.  During  the  war  he  was  appointed 
consultant  of  industry  by  the  Federal 
Department  of  Labor.  A  graduate  of 
Syracuse  and  McGill  Universities, 
Petersen  will  advise  on  personnel  rela¬ 
tions  throughout  the  company’s  system. 

•  G.  T.  “Ted"  Bakeman,  director  of 
industrial  development  of  the  Puget 
Sound  Power  &  Light  Co,  in  Seattle, 
has  been  named  second  vice-president 
of  the  Seattle  Advertising  and  Sales 
Club.  Bakeman  is  also  regional  vice- 
president  of  the  Illuminating  Engi¬ 
neering  Society  and  chairman.  North¬ 


west  industrial  development  committee 
of  Northwest  Fdectric  Light  &  Power 
Assn. 

•  FT.lis  Choff  has  been  named  gen¬ 
eral  accountant  and  director  of  the 
bookkeeping  department  of  Thermador 
Electrical  Mfg.  (]o..  at  Los  Angeles, 
succeeding  J.  W.  Toland,  resigned. 
Groff  had  been  credit  manager  and 
assistant  bookkeeper  for  Thermador 
for  three  years  before  going  with 
Lumidor  as  auditor. 

•  Harold  j.  Merilees,  executive  as¬ 
sistant  in  the  merchandising  depart¬ 
ment  of  the  B,  (>.  Electric  Railway  Co. 
at  Vancouver,  has  returned  to  civilian 
work.  F’or  the  past  few  years  he  has 
been  on  loan  by  the  company  to  the 
National  War  Finance  Committee  at 
Vancouver,  where  he  served  as  public 
relations  representative.  He  will  con¬ 
tinue  to  handle  public  relations  work 
in  connection  with  the  R.  C,  Electric. 

•  Clarence  W.  Sherman,  personnel 
officer  of  the  Puget  Sound  Power  & 
Light  Co.,  Seattle,  has  been  named 
vice-president  for  Western  Washing¬ 
ton.  of  the  Pacific  Northwest  Personnel 
Management  Assn. 

Deaths 

•  A  Short  Illness  resulted  in  the 
death  of  E.  A.  (Skipper  I  Bradner.  Feb. 
28.  Well  known  to  tbe  electric  frater¬ 
nity  in  the  Rocky  Mountain  area  for 
more  than  a  quarter-centurv,  he  had 
been  manager  of  the  Las  Vegas  Light 
and  Power  Co,  since  1920.  He  was 
associated  with  a  power  company  in 
(iray’s  Harbor.  Wash.,  before  going  to 
New  Mexico. 

•  George  (i.  Foster,  president  of 
(ieneral  Sales  (]o.,  San  Francisco 
housewares  distributors,  died  Feb,  27, 
aged  77,  after  protracted  illness.  Ac¬ 
tive  in  the  San  Francisco  Pot  and  Ket¬ 
tle  Club,  he  was  a  charter  member  and 
president  in  1928;  president  of  the 
Associated  Pot  and  Kettle  Clubs  of 
America  in  1932. 

•  B.  T.  McBain,  purchasing  agent  of 
the  Portland  General  Electrie  Co.,  died 
suddenly  March  2,  apparently  having 
suffered  a  heart  attack  during  the 
night.  Before  joining  the  Portland  (Gen¬ 
eral  Electric  C.o.  in  1930,  he  was  en¬ 
gaged  in  the  management  and  opera¬ 
tion  of  paper  and  pulp  mills. 

•  Albert  (’.  Haggenmiller.  72,  pur¬ 
chasing  agent  for  the  Washington 
Water  Power  Co.,  died  in  Spokane, 
March  15,  following  gn  illness  of  four 
months.  Mr.  Haggenmiller  entered  the 
employ  of  the  company  in  1907  and 
was  made  purcfcjaalng  agent  in  1919. 


Nicopress  Reinforcing  Sleeves  offer 
on  ideal  means  of  strengthening 
Copperweld  -  copper  conductors  at 
points  where  one  or  two  of  the 
copper  wires  hove  been  damaged. 
These  sleeves  ore  split  the  full 
length  and  may  be  slipped  over 
the  damaged  section  and  com~ 
pressed  with  the  some  Nicopress 
Tool  used  in  making  the 
regular  line  splice. 


Ail 


The^atlona! 
Telephone  Supph/ 
Companif 

5100  SUPERIOR  AVENUE 
CLEVELAND  3,  OHIO 

Canadian  Mfr  — N.  SIATER  CO.,  LTD., 
HAMILTON.  ONT„  CANADA 
Cnport  Distributor 

INTERNATIONAL  STANDARD  ELECTRIC 
CORP.,  NEW  YORK,  N  Y. 
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For  Service  Entrance  Connections 


We  Find 

BLACKBURN 
"GRIPLTS" 

Are  the  Strongest^ 


BLACKBURN  ’’GRIPITS"  or*  made  of 
DURONZE,  a  high-strength  silicon 
bronze  that's  75%  stronger  than  hard- 
drawn  copper.  Circular  construction 
gives  extra  strength.  "GRIPITS”  will 
not  stretch  or  distort  when  tightened 
—  will  not  come  loose.  Then,  too, 
BLACKBURN  "Gripits"  are  more  eco¬ 
nomical  for  this  purpose. 


JASPER  BLACKBURN  PRODUCTS  CORP. 

Main  and  Clinton  Sts.,  St.  Louis  (6)  ,  Mo. 

Builders  e(  Beeiitp  Ceenecters  fer  Beer  10  Beers 


&A 


I'arifir  (loaHt  Hr|»rc*H«‘iilali«»ii 

A  thm  rtiiitiiMlitiif  of  thr«N*  pHrtiuM'H  who 
i^xti’tinivt*  hiiNiiioMN  ntiil  nu^rchnniliHinK 
on  Iho  I'HrifU*  |»HrticiilHrly 

in  tho  San  Kranrinro  art'a,  ih  il«*Hirt»UM  of 
roll  tart  ini:  tna  nil  fart  iir«*rM  who  rout  template 
rrnrwinir  «ir  rHtal>liMhinir  atr<*nrirH  on  thr 
I’arirtr  ('oant.  Siilinfarttiry  rrfrrrnrm  ran  hr 
fiiriiiahi'il.  Writr  Kinif.  Shra  Ar  I'oaton.  6ti4 
Mihmioii  St.,  San  Kriinritirtt  5.  ('alifornia. 


TORK  CLOCKS 


'^CALVANISIO  JL  PnODUCTS  I 


All  ihe  strength  and  durability 
inherent  in  steel  are  combined— 
with  definite  economies — in  QrupO 
Galvanized  Steel  Strand.  Heavy,  duc¬ 
tile,  tightly-bonded  zinc  coatings,  ap¬ 
plied  by  the  famous  GfOpO  Galvaniz- 
'"9  Process, 
provide  lasting 
protection  against 
P  •  y"  j  corrosioru 

^  ^  distributor 

of  d^rapo  Galvanized 
Products  near  you  or 
f  >.^  direct  for  fur- 

V  ther  informationi 


INDIANA 
STEEL  l>  WIRE  CO. 

MUNCIC  .  INDIANA 


THE  POPULAR  TIME 
SWITCH  LINE  KNOWN 


EVERYWHERE 


There  la  a  Tork  Clock  for 
every  regular  Bwildiinq  lob:  60  mlsute, 
4  hour  or  daily  cycles. 

Bulletins  on  request 

THE  TORK  CLOCK  CO.,  Inc. 

MOUNT  VERNON.  N.  Y. 

Western  Representottves 
A.  R.  summon,  44S  E.  Ird  St. ...Los  Aaqalas 

Gao.  H.  Curtiss,  S40  McAMIstor  St . S.  F. 

H.  M.  Savers,  HOI  Eaitlake  Ava.  Seattle 
Stavani  Salas  Co.,  41  P.O.  Ftaco,  Salt  Lake 

Fells  Simon,  F.O.  Sot  414 . Oeevar 

H.  Gao.  Shaflar,  F.O.  los  1117 . Fkoanls 


Industrial  Pool  to  Seek 
Business  for  Northwest 

Willi  I. 'I  “chaiiiT”  (ilaiits.  a  pool  of 
iiiiliisirial  groups  to  hr  known  as  Pro- 
iliirlion  Associates  was  formed  in  Seat¬ 
tle  last  month.  Indications  were  that 
the  Seattle  alliance  will  he  the  nucleus 
for  a  Norlhwesl  organi/.ation.  which 
will  instilnie  a  united  drive  for  busi¬ 
ness  in  eom|ietilion  with  other  sections 
of  the  nation  and  in  an  effort  to  main¬ 
tain,  or  exceed,  wartime  peaks. 

.According  to  plans  annoiineed  hy 
Mark  \{  .  (lolhy,  president  of  Colhy 
Steel  &  Kngineering  Co.  of  .Seattle,  who 
heads  the  pool,  the  group  |ilans  to  can¬ 
vass  till!  national  field  for  large  orders 
that  can  In*  |>areeled  out  among  its 
memhers  in  aeeordanee  with  their  re- 
sper  live  facilities  and  can  he  delivered 
to  eiistomers  as  eonipleli'd  nnils  of  nia- 
ehinerv.  e«|nipmenl  and  other  items,  in 
iniieh  the  saiiii*  manner  as  is  now  used 
in  snhietling  war  eontraets.  lie  staled 
llial  llie  federal  government  has  "done 
evervihing  possible"  in  its  sanction  of 
the  plan. 

Other  olHeers  (»f  the  group  are 
Wavne  Haines,  heail  of  the  Haines  ma- 
chine  works,  who  will  have  charge  of 
the  Seattle  «>(riee  as  manager-director: 
.1.  .S.  Criswfll,  who  will  serve  as  na¬ 
tional  sales  ri'presenlative.  with  olViees 
in  San  l''raneiseo.  New  York  and  Wash¬ 
ington.  I).  C. ;  U.  S.  Hollister,  vice- 
piesidiml  of  Ketehnm  W  ire  &  Mfg.  Co., 
vice-president;  C.  IL  MaeDongall. 
president.  Nemeo  Kleetrie,  treasurer. 

Also  inehuh‘d  among  memhei  com¬ 
panies  are  Seattle  I.ighting  Fixture 
;  F.agle  Brass  Foundry  ('.o.,  M(*rel 
FonmIrv.  Ballard  Plasties  ('.orp.  and 
Prescott  Iron  Works,  all  of  Seattle: 
(ieorge  B.  Marvin  ('<».,  Washington 
.'^leel  &  Wehling  Co.  and  Heatlox  Fur- 
naee.s.  of  Tacoma;  and  .Skagit  .Steel  ^ 
Iron  W  orks  of  Sedro  W Ooley. 

•  A.  B.  Smkdi.ky,  'reehnieal  Products, 
has  o|MMied  a  new  ofllee  at  l.S  \.  Kuelid 
.Ave..  Pasadena  1,  ('alif.  Smedley  is 
maniifaeturers'  agent  for  P.  J.  Cope. 
Flexo  W'ire.  C,eneral  Luminescent, 
(iravhill.  J-B-T  Instruments,  Mines 
Fquipment.  National  Varnished  Prod¬ 
ucts.  Precision  Paper  Tube,  Revere 
Fieetric,  Kollareel,  Husgreen  and  W  il- 
liam  K.  WYight  &  Sons. 

•  Pri  i>ENTi.4i.  Distributors,  Inc.  of 
Spokane  has  been  appointed  a  distrib¬ 
utor  of  I  niversal  major  appliances  h\ 
l.anders.  F’rarv  &  Clark. 
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It  will  pay  you  to  include 
the  "MK-39"  in  your  post¬ 
war  modernization  pro¬ 
gram.  Ask  for  publication 
No.  4109-A-or  better  still 
call  our  nearest  district  off¬ 
ice  for  details. 


Wf  MOST  OeSIRASLe  CHARACTSRISTICS 

OF  ALL  GOOD SWiTCHES 

/IJff  INHERENT  IN  THE  MK'Oy 

CONSIDER  THESE  FEATURES 

^  Positively  controlled  blade  motion  —  no  stops  or  gadgets  —  tast  or 
^slow  shock  proof  action  -  simplified  control  eliminates  conventional 
-  -  crank  arms  Blade  automatically  locks  in  both  open  and  closed  position. 

High  pressure  contacts  at  both  ends  of  blade- no  flexible  shunts 
and  consequent  corrosion  troubles. 

~  Greaseless  non-rusting  ball  bearings  on  all  essential  rotating  parts 

'  - ;  Operating  mechanism  furnished  with  threadless  fittings  equipped 

with  self-piercing  set  screws,  preventing  slipping  after  final  adjustments 
are  made. 


DELTA-STAR 


ELECTRIC 

COMPANY 


DISTRICT  RFPRFSENTATIVES  IN  THE  EOELOVi  ING  CITIES 


nirmingham*  Ala.  Indianapolis,  Ind. 

Boston,  Mass.  Kansas  City.  Mo. 

Buffalo,  N.  Y.  Knoxville,  Tenn. 

Charlotte,  N.C.  Los  Angeles,  Cal. 

Cleveland,  Ohio  Minneapolis,  Minn. 

Dallas.  Texas  New  Orleans,  La. 

Detroit,  Mich.  Norfolk,  Va. 

Denver,  Colo.  Omaha,  Neb. 

CANADIAN  ASSOCIATE 
Canadian  Line  Materials  Limited  . . 


Philadelphia.  Pa. 
Pittsburgh.  Pa. 
Richmond.  V'a. 

St.  Louis.  Mo. 

San  E'rancisco,  Cal. 
.Seattle,  >X  ash. 
NX'ashington.  D.  C. 
Honolulu.  llaHiii 


OFFK  F  AM)  FACTORY  —  2400  Block,  Fulton  St..  Chicago  12,  III 
^  (^KK  C^LFK  E'  —  I40  C.etliir  St.,  New  ^’ork  6,  N.  Y 


Toronto  15,  Canada 
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7  Find  vibrotcst 


the  fastest  dependable  Tester" 

SAYS  THE  ELECTRICAL 
MAINTENANCE  MAN 


NO  CRANKINO— NO  LE:VKUN0 


Iiialant  airurite  rraitliiK  I'y  open  >ral«  with  VIBROTEST 
IniuUtlon  RealiUnce  Teatrr.  ('oniiiitct.  iiortahle,  ver- 
Hatllr,  with  aeir-itiiilainpil  (xiwer  Mium*.  Kaally  anil 
•tfely  operated,  t'linka  iiiiiiiUtloii  realatanre  of  motiin, 
•taton,  fleldt.  niiillniilty-viiUaKe  for  ahiirta  and  opena- 
wide  range  of  aervlrea. 


Ill  II  OTEST 

MODEL  201 

0-200  megohms  at  500  v. 
il.c.  potential,  0-2000  ohnia 
150-;{00-600  V.,  a.c.  or  d.c. 

Send  /or  Bulletin* 


On  Vlhmlrst  (many  nniih'ls).  VihruKroiind.  Kroiind  rr- 
alaiaiiie  tratrr,  llyiait  In.sniaiion  lirrakilnun  trali'r.  and 
a:hrra.  Wire  or  write 

Eniiaeerinf  Service  Representatives  in  all  Principal  Cities. 


Associated  ^ 
Research, 

c  o  t/t  o  *.a  deed 


221 E  South  Green  St.,  Chicago  7,  III. 


Keoresented  by  ® 

ASK  SAIES  FNOIKER  124  N(  Sm  Mn  St .  l«  Aaftles  12.  M. 
RK  FIAM  N.  NAN  CO.  .  .  094  Falnn  St..  Sh  Friacoa  7.  CtL 

IFaHAU  S.  FOIET  .  .  .  Ill  SMlk  NkI  411  Am..  Mtend  4.  On|M 

asm  I.  SMNOn . 1201  Hisleri  Am  .  Satin  I.  NoA. 


Wholesale  Distributor 
Announces  Firm  Plans 

Organization  of  the  Valley  Electric 
Co.  to  conduct  an  exclusively  whole¬ 
sale  distribution  of  electrical  supplies, 
etptipment  and  appliances  in  Sacra¬ 
mento  and  Stockton,  Calif.,  was  an¬ 
nounced  recently  hy  C.  H.  Carter  of 
Sacramento,  president  of  the  C.  H. 
Carter  Co.,  electrical  wholesale  dis¬ 
tributor  in  the  two  San  Joaquin 
valley  cities. 

Eventually  to  succeed  the  Carter  Co., 
the  new  firm  will  he  directed  hy 
Carter,  Earl  W.  Raffety,  present  man¬ 
ager  of  the  Carter  Co.’s  Stockton 
branch,  and  Henry  E.  Jones,  manager 
of  the  Sacramento  branch.  Associated 
with  them  in  the  Valley  Electric  Co. 
are  Harold  (7.  Wakefield,  Frank  A. 
Sieke.  Jr..  Emmett  R.  Winters  and 
William  J.  Quinn,  Jr. 

•  Sl’BSF.QLENT  to  the  last  announce¬ 

ment  of  Trumbull  Electric  &  Mfg.  Co, 
changes  in  executive  staff  (  Ei.kctrical 
Wk.st.  Jan..  p.  foi )  ('arroll  I). 

Hepler  was  appointed  president  of  the 
Pacific  division,  with  factories  in  Seat¬ 
tle  and  Los  .Angeles,  making  his  head- 
<piarters  in  .S'allle.  Alfred  C.  von  Nor- 
mann.  former  manager  of  the  Los  An¬ 
geles  plant,  was  elected  vice-president, 
resident  in  Los  Angeles.  William  E. 
Fronde  is  secretarv-treasurer.  In  his 
new  |)osition.  Hepler  succeeds  John  H. 
rriimbull.  former  goverm*r  of  Connec¬ 
ticut.  who  retired  as  president  Jan.  1. 
No  change  has  been  made  in  the  or¬ 
ganization  of  the  J'rumbull  Electric 
Mfg.  (io.  Inc.  at  San  Francisco,  a  sep¬ 
arate  company,  where  Lester  Siebert. 
president,  ('.harles  E.  Rarkis.  vice-presi¬ 
dent.  W  alter  C.  Hirsch.  treasurer  and 
Leo  M.  KerkhofT.  secretary  and  assis¬ 
tant  treasurer,  continue  as  in  the  jiast. 

•  Jack  Hargi^ove  has  been  appointed 
sales  manager  for  the  distribution  de¬ 
partment  of  Kinney  Bros..  Los  Angeles, 
which  recentlv  purchased  the  electric 
range,  water  heater  and  refrigerator 
patterns  of  Stewart  A^  arner.  when  the 
latter  was  ac(]uired  by  Admiral  Corp. 
Hargrove,  recently  in  war  work,  was 
connected  with  Tliermador  before  the 
war. 

•  Affii.iatio.n  of  the  Radio  Televi¬ 
sion  Supply  Co.  and  the  Sues-A Oung 
Co.  of  Los  Angeles  was  announced  re¬ 
cently.  I  nder  the  new  set-up.  M.  G. 
Sues  will  be  president  of  the  corpora¬ 
tion,  Mitchel  Hirsh  will  be  vice-presi¬ 
dent  and  E.  E.  A'oung,  secretary-treas¬ 
urer.  The  new  company  will  be  moved 
to  quarters  now  occupied  by  the  Sues- 
Aoung  company  at  1.509  S.  Figueroa 
St.  Sues-A  oung  now  distributes  Zenith 
Radio  and  major  appliance  lines. 


•  Miles  Steel,  Pacific  (’.oast  Man¬ 
ager  for  Benjamin  Electric  Mfg.  Co. 
has  announced  changes  in  .staff  repre- 
sentation  on  the  (aiast,  following  tb 
resignation  of  M.  L.  Fowler.  Fowler 
resigned  in  order  to  return  to  the  San 
Francisco  Bay  Region  to  start  a  manu¬ 
facturer’s  agency  in  that  city.  J.  < 
Hochenauer,  Benjamin  representative  s 
in  Seattle  replaces  P'owler  at  Los  An¬ 
geles  and  Henry  R.  Huber  goes  to  Seat¬ 
tle.  Huber,  formerly  with  the  San  Joa¬ 
quin  Power  Division  of  Pacific  Gas 
and  Electric  Co.  worked  as  lighting 
salesman  and  later  as  lighting  engi-  { 
neer  from  1929  to  1941,  served  with  . 
the  1).  S.  Engineers  for  two  and  a  half  [ 
years  and  then  the  Berkeley  'fool  and  I 
Die  (^o.  as  engineer  before  joining  the 
Benjamin  organization. 

•  Gough  Industries  Inc.  became  the 
new  name  for  Listenwalter  &  Gough 
Inc.,  Los  Angeles  manufacturer’s  repre¬ 
sentative,  by  recent  action.  Ownership,  , 
management,  personnel  and  facilities  I 
are  unchanged,  according  to  the  an-  t 
nouncement,  the  new  name  being  f 
adopted  to  cover  the  many  new  depart-  f 
ments  added  during  32  years  of  busi-  | 
ness.  Philip  (bnigh  is  })resident.  i 


•  Ohio  Brass  Co.  has  announced  a  | 
new  location  for  its  San  Francisco  of-  I 
fice  at  1-50.3  Hobart  Bldg.,  .5R2  Market  | 
St.  A.  \L  Bohnert  is  manager  of  the  ^ 
office.  I 


ELECTRICAL 
SALES  ENGINEER 

M^osition  00pen 

Sales  Engineer  for  nationally  ad¬ 
vertised  electrical  insulations. 
Territory — Northern  California. 
Good  Salary — Excellent  Future. 
Write  or  apply  by  letter  to  Box 
100,  Electrical  West,  68  Post  St., 
San  Francisco  4,  Calif. 


METER  DEVICES 


COMPANY 
CANTON, O 


WESTERN  REPRESENTATIVES 

FRED  W.  CARLSON,  Seattl* 
J.  G.  CORRIN,  Los  Angelef 
R  F.  HAMILTON,  Denver 


SWITCHES, 

ENCLOSURES, 

ACCESSORIES 


Come//  Du/?i/ier  Cap. 


acifors 


Ouestionsmnd  Answers 


merit.  To  the  experienced  engineer, 


some  of  them  may  sound  fairly  ele 


attle 

elcf 

over 


180  KVA 
2400  Volts 
3  Phase 
60  Cycle 


126 


te' ' 

;  ■  J%a»v  .  •  ' 

pANSFCPfiM 


neces- 


Electrical  West — Vol.  94,  No.  4 


TO  USI 

j^ranch 
•nd  loc 
this  Dlt 


"Semafor”  Oper 
n^jLiLi  CutoutsARecloser 

I  ~  I  ^^11  50-200  Amp. 

^  f>  jNu  Fast,  positive  tei 

minal  separatior 
frBitflilBP  TPW  Link-position  a 

I  J**'' "mr  vent  end  of  tub 

provides  free  veni 
in^  and  expulsion  of  but  short  lengt 
of  link-cable.  Fuse  drops  out  after  ar 
is  cleared.  Easily  re-fused.  Bulletin  21 


SAC  Universal  Fuse  Links 

Stronger  mechanically  .  . . 
no  soldered  joints.  Flighly 
resistant  to  corrosion  and 
oxidation  because  of  silver 
current-responsive  ele¬ 
ments.  Capacity  to  with¬ 
stand  lightning-induced 
surges  and  transients.  Ac¬ 
curate  time-current  char¬ 
acteristics.  Freedom  from 
needless  outages.  Fit  all 
makes  of  cutouts.  Longer 
life  . . .  less  cost.  Bulletin 
2I8-B 


7.5-34.5  kv,400/250E  Max.  Amp. 
Fiigh  interrupting  capacity 
makes  them  suitable  for  wide 
range  of  applications,  provid¬ 
ing  safe  protection  on  many 
installations  where  largerand 
costlier  circuit-interrupting 
equipment  was  formerly  thought 
sary.  Bulletin  200F. 


Calif. 
f  .Seattl 


Breaks  Load  Without  Arcing  at 
Mam  Switch  Contacts 

SAC  Load -Interrupter 
Disconnects 
7.5—15  kv  .  .  .  400  AMP. 


For  loop  sectionabzing.  iso¬ 
lating  transformers  . . .  feed¬ 
ers.  disconnecting  capaci¬ 
tors.  Combined  with  Fuses, 
for  substation  protection 
and  switching  . . .  Bulletin 
202- A 


SAC  "SM"  Power  Fuses 


"PENICILLIN 

FOR  EVERYBODY" 


. . .  Tincic 


Release  of  wonder  drug  from  exclu¬ 
sive  channeling  to  armed  forces  steps 
up  demand  and  production  facilities. 

Forefront  war  plants  and  utilities  everywhere  relv  upon 
Sivd  High-\"oltage  Protective  and  Switching  Devices. 

The  S^(]  equipment  shown  above  provides  short  cir¬ 
cuit  protection  and  emergencv  load-switching  on  pri¬ 
mary  metering  and  secondary  control  installed  in  a  new 
Pacific  Coast  Penicillin  plant. 

It  will  pay  you  to  know  fully  about  the  modern  ad¬ 
vantages  of  S&C  High  V'oltage  Protective  and  Switch¬ 
ing  Devices.  Send  for  bulletins  today. 

SCHWEITZER  &  CONRAD,  Inc. 

4425  Ravenswood  Avenue,  Chicago  40,  U.  S.  A. 

Represented  in  Principal  Cities  (Consult  Telephone  Directory) 

In  Canada  by  Powerlite  Devices,  Ltd.,  Toronto,  Ont. 


eoill  eAaaae  cut  "puae 


LOAD-INTERRUPTER 
DISCONNECTS  and 
FUSES 


-  - 


SAC  Thr«« 


Saction  steal 


m  a  t  #  r  i  n  g  , 
control  ond  protection  of  3-phate 
power  feeder  end  tingle-phese 
iigAting  feeder.  15,000  volts,  400 
amp.  Max. 
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The 


Manufacturers 

Directory 


TO  USE  THE  DIRECTORY,  locate  the  listing  of  the  manufacturer  you  wish  to  contact.  Under  the  company's  name  are  listed  the  Western 
branch  offices  or  Western  representatives.  If  the  name  of  the  manufacturer  is  not  known,  turn  to  the  "Where  to  Buy  It  in  the  West"  guide 
and  look  under  the  product  heading.  *  Every  manufacturer  operating  in  this  territory  is  privileged  to  be  included  without  charge.  While 
this  Directory  is  as  accurate  and  complete  as  the  publishers  could  make  it,  ELECTRICAL  WEST  assumes  no  responsibility  for  errors  or  omissions. 


'a.A  electric  meg.  CO..  THE 
Bridgeport.  Conn.— Alexander  W. 
Bromberg.  Ims  Angeles. 

^accurate  MFC.  CO.,  Garfield. 
/  N.  J. — F.  J.  Airey  Co.,  Los  An- 
^  gele*:  Wm.  H.  Gribble.  Oakland. 
/  Calif. :  Electric  Agencies.  Inc., 
^  .Seattle. 


THE  ALLEN  LINE 

•  Soder 

For  All  Metals 


WRITE  FOR  NEW 
SODER 

REQUIRES  NO 
PRIORITY 


•  Fluxes 

For  All  Metals 

All  Forms,  Liquid,  Paste, 

Salts,  Oil 

•  SILVER  FLUXES 

For  Silver  Soldering  and 
Brazing 

All  Special  Government 
Specification  Fluxes,  etc. 

•  Representatives 

SEATTLE: 

H.  F.  Soderling,  4  W.  Roy  St. 

SAN  FRANCISCO: 

H.  B.  Squires  Co..  1277  Howard  St. 
LOS  ANGELES: 

.=eorge  P.  Wilcox,  408  S.  SpringTt. 
DENVER: 

James  H.  Blinn  Co.,  1530  16th  St. 
SALT  UKE  CITY: 

E.  C.  Coffin  Co..  2052  E.  9th  St.,  So. 

Send  for  Catalog 

L.  B.  ALLEN  CO.,  INC. 

•TIO  Bryn  Mawr 

Avenue  _ 

CHICAGO,  ILL.  (5525* 


ACME  ELEC.  &  MFG.  CO..  Cuba, 
N.Y. — Moore-Montroy  Elec.  Co., 
I.«s  Angeles :  K.  B.  Schumann, 
Denver ;  M.  Platt,  Portland,  Ore. 

ACME  STEEL  CO.,  Chicago,  III.— 
S.  J.  Johnson,  Pac.  Coast  Sales 
Mgr.,  Los  Angelea ;  Dist.  Mgrs. : 
H.  M.  Angell,  Seattle ;  Harry 
Holm,  Portland :  O.  Glendenning, 
Vancouver:  H.  F.  Middleton,  San 
Francisco ;  W.  F.  Tucker,  Los 
Angeles. 


American  Transformer  Co. 

178  Emmet  St. 

Newark,  N.  J. 

Trant formers  •  Test  Sets 

Voltage  Regulators 
Rectifiers  •  Welders 

REPRESENTATIVES 

H.  B.  Squires  Co.  RmcUco^B 

Hanger  Seltzer  Co.  Lo!  Ang*.1«  ?2 

I  n  c*  XX  1203  Western  Av. 

Jos.  D.  Smnott  Seattle  I.  Wash. 

I  I  Unlvarsity  Bldg. 


ACORN  INS.  WIRE  CO..  INC., 
Brooklyn,  N.  Y. — Keeler  White 
Co.,  Seattle,  Portland,  San  Fran¬ 
cisco,  Los  Angeles. 

ADALET  MFG.  CO..  THE,  CTeve- 
land,  Ohio — Angus-Campbell,  Ine., 
San  Francisco,  Los  Angeles. 

ADAM  ELECTRIC  CO..  FRANK, 
St.  Louis,  Mo. — A.  F.  Cook,  Spo¬ 
kane  ;  Columbia  Elec.  Mfg.  Co.. 
San  Francisco :  Zinsmeyer,  Inc., 
Los  Angeles ;  Fred  E.  Staible,  Inc., 
Denver. 

AEROVOX  CORPORATION,  New 
Bedford,  Maas.  —  Diet.  OfBcea: 
Seattle,  Los  Angeles,  Denver, 
Houston. 

AIR  CONDITIONERS  SALES 
CORP.,  Div.  of  Noma  Electric 
Corp.,  New  York  City — Author¬ 
ized  Noma  distributors. 

AIR  CONTROLS.  INC..  Cleveland. 
Ohio — O.  C.  Hatch,  Seattle; 
Howard  A.  Weller,  Portland : 
Trade  Winds  Motorfans.  Inc., 
Los  Angeles ;  F.  T.  Clifford,  Salt 
Lake  City. 


AJAX  ELECTROTHERMIC  CORP., 
Trenton,  N.  J. — E.  A.  Wilcox 
Co.,  San  Francisco  and  Pacific 
Northwest ;  J.  Max  Lee  Co..  Loe 
Angeles  District. 

ALPHA  WIRE  CORP..  New  York, 
N.Y. — M.  D.  Ealy,  Van  Nuys.  Cal. ; 
C.  R.  Strassner,  San  Francisco. 
ALLEN-BRADLEY  CO.,  Milwaukee. 
Wis.- — Garland-Affoltcr  Eng.  Corp., 
Seattle,  Portland,  San  Francisco; 
H.  D.  Elasterbrook,  Los  Angeles; 
California  Electric  Works,  Ltd., 
San  Diego;  Peterson  Co.,  Denver; 
Nickerson  Machy.  Co.,  Salt  Lake 


x411en-Bradley 

Company 

Electric  Control 
H.  D.  EASTERBROOK 
District  Representative 
443  S.  San  Pedro  St.. 
Los  Angeles  13.  Calif. 
MU  7391 


I  I  Ii/Iuin  wnivsrwTy  Diag. 

J.  Ludvig  Mansen  2.  Colo. 


PORTABLE  ELECTRICAL 
TESTING  INSTRUMENTS 


All  Models  Designed  to 
Meet  Specific  Requirements 

VIBROTEST...f-,4-? 

insulation  resistance. 

I— IVD^T  high- 

n  T  I  W  I  •  •  •  potential  break¬ 
down  testing. 

VIBROGROUND 

For  testing  resistance  to  earth 
of  man-made  grounds. 

West  Coast  Engineers 
At  Your  SERVICE 

V  ▼  ▼ 

C.  B.  Anderson  Company 

Box  1836  .  .  .  Amarillo,  Texas 

▼  ▼  ▼ 

THE  McLOUGHLIN  CO. 

126  S.  San  Pedro  St. 

Los  Angeles  12,  Calif. 

▼  ▼  ▼ 

A.  H.  COX  &  COMPANY,  INC. 
1767  First  Ave.,  South, 
Seattle  4,  Wash. 

V  ▼  V 

GEORGE  L.  HOFFMAN 
210  N.  W.  11th  Ave., 

Portland  9,  Ore. 

V  ▼  ▼ 

T.  R.  ROUTH  COMPANY 
1046  Bryant  Street, 

San  Francisco  3,  Calif. 

Associated  Research,  Inc. 
231  so.  GREEN  ST. 
CHICAGO  7.  ILL. 


R AGO  ALL-STEEL 
PRODUCTS 


Outlet  Boxes 
Handy  Boxes 
Coble  Boxes 
Fittings 


Switch  Boxes 
Set-up  Boxes 
Ceiling  Pans 
Barhangers 


Covers 

A  Complete  Line! 
A  Quality  Line! 


Contact  Our  Representative  in  Your  Area 

■rm  mm  mmmm  •  mv  400  E.  THlfd  St. 

F,  H.  BRAN  CO . Loi  Angeles,  Cal. 

me  IT  2100  17th  St. 

JAS.  fl.  NOBLE . San  Francisco,  Cal. 

T  n?  a  T  xrv  Thomas  Bldg. 

LEE  RALEY . Dallas,  Texas 

W.  M.  SANDERUN .  . Seattle,  Washington 

W.  E.  YOUNG .  . Denver,  Colorado 
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Lacq 
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Riglc 

Ausn 

quen 

Tubii 


AUsn 

duit, 
ing  I 

AUST] 

Bodi 

AUSTl 

Cont 

AUSTl 

Mall 

AUST 

AUST 

AUST 


y  ■ 

r 

pwnc:  tmav 
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Easy  installation — that’s  just  one  feature  of  Appleton 
"Unilets!”  Easy  because  these  fittings  are  roomy,  free  from 
burrs,  precision-made  and  finished  for  perfect  alignment, 
and  because  the  bodies  are  made  of  strong,  tough,  malle¬ 
able  iron  that  will  not  chip,  crack  or  break — malleable 
iron  that  resists  settling  and  is  not  affected  by  extreme 
temperature  variations — malleable  iron  made  to  just  the 
right  specifications  in  Appleton’s  own  foundries. 

Yes,  whatever  the  bend  or  t\irn  or  wiring  problem  there 
is  an  Appleton  fitting  that  does  the  job  perfectly 
—  that  expedites  installation  and  protects  the 
quality  of  your  w’ork.  The  Form  35  "Unilets” 
illustrated  above  are  just  a  few  of  the  1  5,0Q0 


items  in  the  complete  Appleton  Line  —  ail  described itlj 
the  big  Appleton  Catalog.  So  standardize  on  Appletofil  / 
for  Appleton  Fittings  are  "StaudarJ  for  Better  U'7r/«^ 


Sokf  Through  Wholotalon 

APPLETON  ELECTRIC  COMPANY 


1713  WELLINGTON  AVENUE 


CHICAGO  13,  ILLINOIS 


San  Francisco  I 


655  Minna  Street 


Los  Angeles  12 

100  North  Santa  Fe  Avenue 


Seattle  9 

115  Ray  Street 


Denver  2 


1536  Sixteenth  Street 


A  P  P  ri  TON 


CONDUIT  FITTINGS  •  OUTLET  AND  SWITCH  BOXES  •  EXPLOSION-PROOF  FITTINGS  •  REELITES  .1 
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ya  1945— Electrical  West 

C  F.  Cate,  El  Paso:  In- 
j^rial  Machy.  Co.,  Great  Falls. 
1,Tpn  ro  .  INC.,  G.  B.,  Chicago, 

F.  Soderling.  Seattle:  H. 
r  Squires  Co.,  San  Franc.sco  ; 

p  Wilcox,  Los  Angeles: 
j^cs  H.  Blinn  Co  [X  nver :  E. 
i  Coffin  Co.,  Salt  I^ke  City. 

MFG  CO.,  Alliance, 

U  Herman.  Seattle: 
GllM  Sales  Co..  San  Francisco. 

Loi  Angeles.  Denver. 

U.ED  EI-K.  WC 

Irvington,  N.  J.— G.  k.  nuni. 

Ssn  Francisco. 

LUS-CHALMERS  MFG.  CO., 
^wsukee.  Wis.-Dist  Mgrs.: 

»  j  Schmits,  Seattle:  A.  R. 

KihlBieU.  1“®*' 

Portland:  F.  C.  Angle,  San  Fran¬ 
cisco;  A.  D.  Brown.  I^s  Angeles: 

H  H  Roth.  Denver:  B.  A.  Scare, 
Salt  Lake  City :  O.F.  Meti.  El  Paso. 

LL  STEEL  EQUIP.  CO.,  INC., 
Aurora.  I11.-W.  M.  Sanderlin. 


The 

AUSTIN 

LINE 


• 

AMERICAN  Hot  Dipped  and 
Lacquered  Rigid  Conduit 

AMERICAN  Black  Enameled 
Rigid  Conduit 

AUSTIN  Hot  Dipped  and  Lac¬ 
quered  Electrical  Metallic 
Tubing 

AUSTIN  Wires  and  Cables 

AUSTIN  Flexible  Cords  and 
Fixture  Wire 

AUSTIN  Flexible  Steel  Conduit 

AUSTIN  Outlet  Boxes,  Coven 
and  Switch  Boxes 

AUSTIN  Fittings  for  Rigid  Con¬ 
duit,  Electrical  Metallic  Tub¬ 
ing  and  Flexible  Steel  Conduit 

AUSTIN  Line  -  O  -  Let  Conduit 
Bodies  and  Covers 

AUSTIN  Time  Switches  and 
Controls 

AUSTIN  Screw  Drivers  and 
Mallets 

AUSTIN  Fence  Controllers 

AUSTIN  Yard  Lights 

AUSTIN  Reel  Roller 


TheM.  B.  AUSTIN  CO. 

C!hirag<»  6,  III. 

WpBtern 

Reprpgentativea 

J.  G.  POMEROY  COMPANY 
1004  E.  Fourth  St. 

Lot  Angeles  13,  California 

ERNEST  F.  HAUCK 
Chronicle  Bldq. 

San  Francisco  3,  California 

JAMES  H.  BLINN  CO. 
1531^— 16th  St. 

Denver  2,  Colo. 

W.  W.  WHEAT  AND  SON 
560  Firtt  Ave.  South 
Seattle  4,  Washington 


Seattle ;  J.  J.  Noble,  San  Fran¬ 
cisco :  Frank  11.  Hran  Co.,  I>os 
Angeles  :  W.  E.  Young,  Denver. 

ALUMINUM  COMPANY  OF 
AMERICA,  Pittsburgh,  Pa. — Sales 
Ollices:  Si'attle,  San  Francisco, 
Los  Angi'Ics. 

A.MERICAN  AUTOMATIC  ELEC¬ 
TRIC  SALES  CO.,  Chicago.  HI.— 
District  Offices:  San  Francisco. 
Los  Angeles.  Seattle. 

AMERICAN  BOWER  CORP.,  De¬ 
troit.  Mich. —  Kranch  Offices:  Se¬ 
attle,  Tacoma,  Portland.  San 
Francisco,  Los  Angeles,  Salt  Lake 
City.  Denver. 

AMERICAN  BRASS  CO..  WaUr- 
bury.  Conn. — E.  P.  Hammond. 
Seattle ;  A.  W.  Gruaa,  San  Fran¬ 
cisco :  G.  T.  Piersol,  H.  A.  Buck- 
bee,  Los  Angeles ;  R.  G.  Burg, 
Denver. 

AMERICAN  ELECTRIC  CABLE 
CO.,  Holyoke,  Mass. — James  C. 
Pope,  Jr.,  Los  Angeles :  Jack  K. 
Montgomery,  Denver. 

AMERICAN  ELEC’L  HEATER  CO.. 
Detroit,  Mich. — R.  G.  Ellis,  Los 
Angeles. 

AMERICAN  ELECTRIC  SWITCH 
CORP.,  Minerva,  O. — R.  C.  James, 
Seattle:  Jas.  J.  Noble  Co.,  San 
Francisco. 

AMERICAN  FLEXIBLE  CONDUIT 
CO.,  New  Bedford,  Mass. — Albert 
S.  Knight  Co.,  Seattle;  Walter  S. 
Sweet,  I.«s  Angeles. 

AMERICAN  FLEXIBLE  COUP¬ 
LING  CO..  Erie.  Pa.— F.  S.  Peter¬ 
son  Co.,  San  Francisco  11  ;  Ellis- 
Kuhn  Co.,  Los  Angeles  31,  Calif.; 
D.  H.  Lundin  &  Co.,  Seattle  1, 
Wn.  ;  W.  C.  Hummelbaugh  Co., 
Dallas  4,  Tex. 

AMERICAN  LAVA  CORP.,  Chatta¬ 
nooga,  Tenn.  —  Electric  Material 
Co.,  San  Francisco,  Los  Angeles. 

AMERICAN  MICROPHONE  CO.. 
INC.,  IjOS  Angeles,  Calif. — Branch 
offices :  Seattle,  San  Francisco,  Salt 
Lake  City. 

AMERICAN  PHENOLIC  CO.,  Chi¬ 
cago,  III.  —  Don  H.  Burcham, 
Portland :  J.  P.  Hermans,  San 


Francisco. 

AMERICAN  SAFETY  APPLI¬ 
ANCES  CO.,  San  Francisco, 
Calif. — Sold  through  leading  elec¬ 
trical  wholesalers. 

AMERICAN  SAFETY  RAZOR 
CORP.,  Brooklyn,  N.  Y.  —  V. 
Strite  (Geo.  H.  Eberhard  Co.), 
San  Francisco. 

AMERICAN  STEEL  &  WIRE  CO., 
Cleveland,  Ohio — Columbia  Steel 
Co.,  Seattle,  Portland,  San  Fran¬ 
cisco,  Los  Angeles. 

AMERICAN  TRANSFORMER  CO.. 
Newark.  N.  J. — Jos.  D.  Sinnott. 
Seattle:  H.  B.  Squires  Co.,  San 
Francisco;  Henger  -  Seltzer  Co., 
IjOS  Angeles ;  J.  Ludvig  Hansen, 
Denver. 

ANACONDA  WIRE  &  CABLE  CO., 
New  York  City — E.  A.  Casey, 
Div.  Mgr.,  San  Francisco.  Branch 
Offices:  Seattle,  San  Francisco, 
IxjB  Angeles.  Dallas.  Denver. 
1.4-ading  wholesalers  in  all  prin¬ 
cipal  cities. 

ANCHOR  WEBBING  CO.,  Paw¬ 
tucket,  R.  1. — Leo  J.  Meyberg  Ck)., 
San  Francisco,  Los  Angeles. 

ANDERSON  BRASS  WORKS.  INC., 
Birmingham,  Ala. — Waltham,  Ds 
Witt  &  Krusi,  San  Francisco; 
Industrial  Eng’g.  &  Equip.  Co., 


Los  Angeles  :  D.  H.  Lundin  A  Co., 
Seattle. 

ANGELUS  CHIMES  CO.,  Los  An- 
gelea,  Calif. — Frank  D.  Fagan 
Co.,  San  Francisco. 

ANSONIA  ELEC.  CO..  Ansonia, 
Conn. — Keeler,  White  Co.,  Seattle, 
San  Francisco,  Loe  Angeles. 

APEX  ELEC’L.  MFG.  CO.,  Cleve¬ 
land,  O. — L.  D.  Stull.  San  Fran¬ 
cisco. 

APEX  MFG.  CO..  Oakland,  Calif.— 
California-Arizona  Sales  Agency, 
San  Diego. 

APEX  ROTAREX  CORP.,  Cleve¬ 
land.  O. — Pacific  Coast  Sales  & 
Service,  Oakland.  Branch  Offices: 
Seattle,  Portland,  Los  Angeles, 
Denver,  Salt  Lake  City. 

APPLETON  ELECTOIC  CO..  Chi¬ 
cago,  111. — Dlst.  Mgrs.:  A.  W. 
Rockwell,  San  Francisco;  E.  S. 
Conrad,  Los  Angeles ;  R.  J.  Lid- 
gate.  Seattle ;  C.  D.  Belt,  Denver ; 
H.  R.  Johnson,  Dallas. 

APPLETON  RUBBER  CO..  Fkank- 
lin.  Mass. — Allied  Industries,  Inc., 
Seattle ;  Electric  Agencies,  Ine., 
San  Francisco . 

ARCO  CO.  of  CALIFORNIA.  Los 
Angeles,  Calif. — Insulating  varn¬ 
ish  only.  Marwood  Limited,  Se- 


I'OMI^AXY 

rpprpgpnting 

CIRCLE  WIRE  &  CABLE  CORP. 

All  Types  of  Wire  and  Cable. 

THE  HIGH  TENSION  CO..  INC. 
Transmission  Lino  Accessories. 

APPLETON  RUBBER  CO.,  INC. 
Rubber  and  friction  tape. 

AMERICAN  CROSS-ARM,  INC. 
Cross-Arms,  Hardwood  Pins  and 
Moulding. 

KONDU  CORPORATION 

Rubber  and  Friction  Tape. 

ELECTRIC  CORDS  MFG.  CO. 

Custom  Made  Cord  Sots 

Michigan  1925 

92.3  Ea>l  Third  St. 

Lok  Angelefi  1.3,  California 

ASSDCIATED  SALES  EIVEUVEEHS 

324  NORTH  SAN  PEDRO  STREET  •  MU.  3754  •  LOS  ANGELES  12.  CALIFORNIA 


Sales  Distributors  For 


Automatic  Switch  Company 

Relays,  Contactors  Electrically  held  and  Me¬ 
chanically  held.  Transfer  switches.  Electrically 
operated  Valves. 

American  Iron  Nipple  Mig.  Co. 

Running  Thread.  Nipples. 

R.  W.  Cramer  Co.,  Inc. 

Timers,  Time  Switches,  Time  delay  Relays.  Cycle 
Timers,  Running  Time  Meters. 

Jeffries  Transformer  Co. 

Heavy  duty  air  cooled  transformers.  Electrical 
windings.  Special  Coils,  Transformer  rewinding 
and  repairs. 

Trombetta  Solenoid  Co. 

All  types  of  Solenoids.  Semotors.  Recipra- 
motors. 


Lovejoy  Flexible  Coupling  Co. 

L-R  Flexible  Couplings  for  all  Mechanical  pur¬ 
poses.  All  A  types  carried  in  Los  Angeles  stoclc. 

OZ  □ectricol  Mfg.  Co. 

Cable  Terminators  Sealing  glands,  Cable  Sup¬ 
ports,  Cast  Iron  Boxes,  Solderless  Connectors. 

Toledo  Standard  Commutator 
Company 

All  types  of  Motor  and  Generator  Commuta¬ 
tors.  Vertical  riser  types.  Banded  Refills.  Spe¬ 
cial  Commutators. 

Kliegl  Brothers 

Universal  Electric  Stage  Lighting 
Co.,  Inc. 

Footlites,  Borderlites.  Spotlites,  Floor  and  wa!' 
pockets.  Connectors.  Spectacular  lighting 
equipment. 


EDWARD  H.  BELL,  Gen.  Mgr. 


I'KJ  I \< >1  y 


iiltici,  rf«ill«ii(|,  httfi  %•  t  mtitXmttf, 
Ittm  Aii|r«l«Mi 

AKIlOW  *  II  A  l(  A  IIIMiKMAN 
l*J*K<;.  I’O  ,  'I  In  ,  Huitfiifil,  < 
liUlflrl  Oltlrrfli  Mmi  KiM 
l«4i«  Afilfiiliia 

AirriHTH}  I.AMI*  MKU  i:<»  .  IHi)  , 

fi«!W  Yfiih,  Y,  <  ^iiliwdlilnlril 

AhMKVIl.I.K  MH'A  CO,  lllltiiM.i*, 
14.  Miaiw**«ii],  Cl(]  ,  Ktnlili', 

INiiIImimI.  Hmii  I'ihimImo, 

A  li|Ct2li;« 

AhriOCIA'l>:ii  IlKMlCAItCIf,  INC  . 
C|il.:«M<*.  Ill  A  II  <Wi«  A  Cf*. 

lii<*  .  0«n»,  |«  llofTif»4ifi« 

l*4it  llnittl  j  'I'  It  llfiiilli  ^  Umii 
I'l  MfirlM'i*  ;  'I  In*  M*  I 
1  .<»«  Aiii^rli  flj  i  M  Ainl'fiioii  C«i  , 
A  Mini  IIIm 

A'lWOOO  A  MOKIOl.C  CO,  Hn 
Mnaa  liny  Miiiyllns,  I*miI 


,|  TIME  SWITCHES  Adlualable 

Tr1|*l»  •  Doulil*  l*ol«  *  tUn^la  PoU 

All  thin*  typn*  tuinUh»f|  witli  i  n|ini  Mini  rauMlnij  fiom  70  fu  700  AMI'IHt^ 
1*01  fc,  Ifum  117  00  u|*  Ian  niMpaia  ilitia  %«rllf  hai  froMi  |l  H  u|i 

PROCESS  TIMERS  Adjuntable 

INOIIVAI  lIMm^  Of  rilOCfc^^  IIMIMY  furnUhail  In  l»o  lyi.ni  on*  inial 
l«y  hand  (otanual)  lha  otiiaf  laiali  lltall  aulofftalli  ally  loth  ly|*ai  |«fo 
vidad  luf  fifai  III  ally  any  i  yi  la  of  lloia  fully  adlutlalila  ffom  laio  lo 
maitmum  pailod.  ^YNCMRONOIJI.  %|lMrAftTIN6  MOIOO^ 

SIGNAL  TIMERS  Adjuatable 

lu)  llatllng  •ml  Imiutlilal  woih,  <•  hiiol  i  lati  ■••ilixli,  itiuiil)  llial 

lima  tlijnali,  afi  l.hadula  of  ilijnali  <  ati  lia  tal  a.  waolad  ••  Ihli  unit  li 
fully  anlutlalila  o«ai  a  M  hout  |••lloll  In  tlaix  of  k  mlnulai 

AUTOMATIC  ELECTRIC  MEG.  CO. 

MANKATO.  MINNESOTA 


f  M.  f«.ry  Hr§nr»ntliilirrM  l 

Kalpk  B.  Claf>|>,  140  Towns  Av*.,  lot  An.jalai 
Jack  E.  Way,  1001  WaitlaLa  NortTi,  Saattla 


BfNJAMIN  PRODUCTS 
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I  y  |ir  N  III  ri|  II  i  |imi'  II I  , 
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|.miiii  .S|K'i  ilii  .ilioiiH  ioi 
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W.ir  l‘iiMliiriioii, 


$AN  FRANCISCO 

OlvUlaiM  %al#»  OffUa  far 
fa<IA(  Caatf 

441  BRYANT  STRUT 

aan  f  l•a•l•••  7,  CaMUrala 


WORLD  LIADIR  IN 

INDUSTRIAL  LIQHTINQ  EQUIPMENT 

Dlitrlbulad  Enclutivaly 
Througb  Elactricol  Wholaialari 


laii.t  ,  Ullvr.  II  l/yiduii.  Han 
Kf  a.irU.'o  j  A  W,  A  nil.  onoi,  law 
A  f.a.^lna 

AUl.li  I  II..  'I  UK  li  I.  K.nl  K.ll 

II  I  loll,  laitfoiia  ll.  a.'li,  I  allf 

M  II.  AIIMTtN  i;0„  'f'llK.  (:hlrai««> 

III  W.  W,  Wl.nal  A  Hon,  Haat 
lla,  K.riiaal  K,  llaio'li,  Han  I'lan 
lUro,  .1  U  I'ltinffir  lo,  la.a  Ao* 
l^.  Ii  ■  ;  .laoirn  It  lllliiii  l.o.,  loii 

»«i 

AUTII  KI.KU’I,  Kl'KClAI.ry  CO, 
INI..,  Nnw  Yolfc  l.lly  Noilli 
wrralaiii  AMniii'lra.  Krnlll.'i  Kli< 
liln  AKaix'Ka,  liir.,  Mao  K/ao 
rlarii  Kriiiinlli  Aii.l.  inoii  Co.,  la. a 
AoMulna,  W  J  M.kiiiI  fool,  lloiii 

l.f.i 

AIITOMATTO  KI.KiriUlO  CO.,  Chi- 
•'•MO,  III  Aiiiii  liuii  AiiKiinatlc 
Klar.  Halaa  Co  Korllaiill,  Nan 
Kraiialai'O,  laia  AiiMalaa. 
AUTOMATIC  KCKC.  MKO.  CO. 
Maiihalat,  Minn.  Kaclairir  llmprm.i 
Jaah  K.  War,  Naalllai  ltall.li  li 
Cl«|i|i,  law  AiiMnba 
AUroMAT'IC  HWITCII  CO.,  Naw 
Yoik,  N  V.  K.  W.  Carla<w.. 
Kealllaj  Kaiil  H.  Kvarlay.  Han 
Kianniaroi  Aaaualateil  Halaa 
I'.nilin.,  I.'w  Aiim.  Ii  u,  CI|<I.|.  o 
I'.iimV  a  K<|I|I|.iiii-iiI  Co.,  Iloiin 
l..n.  'IV ■ 

AUTOMATIC  WAHIfKIt  CO.,  Naw- 
lon,  la  Olal.  Mara.  I  OarrMl 
la.wnian,  Haallla;  C.  J.  Mwlil.  law 
AiiMalaa;  It  II.  Wllaoii,  llanvari 
W,  ll.  Ilna!k,  Klioanli. 

IIAIICIICK  4  WIIXIOI  CO..  Naw 
York  Cllr  C.  C.  M.wra  A  0«.. 
Haatlla,  I'oiilanll,  Han  KranaMaa., 
law  AnM''l>'a,  I'loM'nla  i  Ktrarna 
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K.aio'laro ,  Moify  M<  rr.  Ik,  '  i^* 

A  la.wn  Ik,..  OMlk-n 
HA  It'l  l, K'lT  MKC 

Mli'ba  K 


‘'U.,  Hrtriiii 

llonn  (kt,,  h»l 


l‘ .uni'liio,  ,  Jtwirn  Ca,.  „f  "c.ii'j'l 
la.a  A..M.I.a,  l.jnr  Mala-rUl  (kij 
<,fnrl>n'  l‘.l••<•.  la,,  Cntii-ral  KUj 
H)i|,|,ly  la,..,,  '  I 

IIAItTM'.IT  MAYWAItl)  Iiiv 
HOl'I'KItH  CO„  llalll„u„.,  Md  » 
!'■  W.  Hla-vi-iia,  I'orllaiiil;  0||,J 
ll  l.rnian,  Hnn  Kranrlaro ;  A.  M 
An>t«.a»n,  la>a  AiiKrlaa;  HhuM 
A  Hf'lilfwa,  l.t'Ornr. 

liAlcTON  COItK.,  TIIK,  Wait  B^ 
Wla.  -  llanfonl  Halaa  Co.,^Q 
Kranciwo;  Harry  Oatar  A  Ou 

law  AliMxIna.  | 

IIAIIKIt  MKC.  f;Oltl*.,  law  AoMlai 
Calif,  Itnyliiirn-Judd  Co.,  Pm 
land.  Han  I* ruiirlanoj  Monlgoi^ 
Hroa.,  Hall  laka  City;  JnaTr 
l.aaii,  Alliiojnanjua. 

HKAVKIt  KIKK  I'OOI/I,  INC, 
Warran,  Ohl)»  lllat,  Muri. |  f 
Frank  Horna,  Haallla)  A.  I 
llowa,  Oakland:  W.  Frank  OImm 
law  AiiMalaa. 

HI'.I.liKN  MI't;  I  O.,  ChlraMo.  III. 
I.ynn  A  Hfm,l'ii.  Man  Kianrlicn 
Ian,  AnM'l*'>> 

HKN.IAMIN  I'.I.KC'I  UH:  MPC  CO 
Ilia  I'lttlina,  III.  Mllra  K,  Ktwl 


BOWIE  SWITCHING  EQUIPMENT 

Outd<a,r  Hulwlatinii  K<iul|.inai,t  .  ,  (  iiloula  .  .  Fiiaaa  .  , 
(%>|,|,ar  FHliiiMa  •  .  A iiinrnal If)  Culnula  .  .  Hnal.ar  Huptiorta 
.  .  InikMir  Hlallon  Pk|iil|>nirril  ,  .  Miid  Can  Ainmriar 

llfiwic'  .Swill'll  I  !<>.  •  >  •  -  H I  It  7,  Hun  I'Vanritrii 


J 


9 


I 


1 


Hill'll 
lliroiii^l 
yi'IUTlil 
lltlilH  II 
jldWIT 
on  A,/', 
turn  Ilf 
ruicfi'il 


LINEMEN'S 


SAFETY  EQUIP/IAENT 

SAFETY  ' 

•  Pole  Climber* 

COMFORT  ' 

•  Tree  Climber! 

•  Climber  Strap* 

QUALITY 

•  Climber  Pad* 

SERVICE ' 

•  Gaff  Guard* 

YESI  You  qof  all  fhii  in  oquip- 
mont  builT  by 

•  Tool  Bolt* 

•  Bolt  Supporter* 

BUCKINGHAM 

of  Binqhamton 

Sold  Throuqh 

•  Safety  Strap* 

•  Tool  Poucho* 

DEALERS  EVERYWHERE 

•  Skinninq  Knive* 

.S'ffif/  /or  \tmr  valalofitiv 

•  Plior  Protocto 

font  Y 

Grip* 

IHnlrihiilvit 

hy 

WESTERN  HARDWARE  &  TOOL  CO 

p 


'  AUTi 
!  SYN( 

I  ' 

I  Tim 

,  Wl  to 

:  ioilly 

i  alliTi 
j  Hwitch 
!  cine  III 
|j  'luiro 
i!  rati*  III 

!j  Ki'tliTii 

i  Thi*  I. 
■  «yiiclii 

!:  »pi*(*(| 

inr  uii 
!•  in  ni*c( 
.  "ion  o 


GENERAL  WESTERN  DISTRIBUTOR  &  AGENT 

CORNER  NINTH  AND  MISSION  STREETS 

SAN  FRANCISCO.  CALIFORNIA 


Al 

Tliii 

iMiwcr 

ilnwii 


_ _  'inwtl 

i 


BURLINGTON  INSTRUMENT  COMPANY 


lliirliiiitltm  I n»li iintfitl  f lahrt  ptitlr  hi  iiffi-riiiK  In  l/i«*  flvtlrh'iil  Itniif  iirvrhhnt 
Hviriili  fhnUy  tlftiiinfil  iiiiil  riiri' fully  in  nilmi-il  In  mi-ril  llii'  iiiiiiroi  iil  nf 
^^nnin^•t•l »  l■l'•^ryll•h^^n’.  l.ilt-niliirr  nii  lliirlhiifinii  intnliiiln  filailly  m-iil  iiinni 


ELECTRICAL  INDICATING  INSTRUMENTS 


VOLTAGE  REGULATORS 


-  @  1 

■]  ^  I 
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BRIEGEL 

METHOD 


CONNECTORS 


•  The  BRIEGEL  METHOD  it  a  really  SIMPLE  method  for 
making  quick,  eaty  inttallafiont.  It  saves  as  much  as  50% 
in  time  and  gives  a  substantial  saving  in  materials.  Two 
squeezes  on  the  patented  B-M  Indenter  and  you  have  a 
smooth,  efficient  job.  BRIEGEL  Method  and  Tools  are  pat¬ 
ented  and  their  use  it  limited  to  installation  of  BRIEGEL 
Fittings  only. 

Uislrihulrd  h\ 


General  Electric  Co. 
M.  B.  Austin  Co. 
Clayton  Mark  t  Co. 
Clifton  Conduit  Co. 


The  Steelduct  Co. 

Enameled  Metals  Co. 

National  Enameling  &  Mfg.  Co. 
Triangle  Conduit  &  Cable  Co. 


H  /ir»  Art'  Hvprvsfntvd  tut  thi-  Pacific  Count  hy: 

.Sill  Franrinro,  California  Sarranii'nlo,  Ciiliforniu 

TKI-HTATK  .SlIl'IM.Y  (’OKI*.  (J.  K.  SIHM'I.V  t'llUl*. 

S.’iS  ilryaiil  St.  1113  "8“  Ht 

t;.  K.  SlIl'IM.Y  CtlRI*. 

I  *  I’orlinnil,  OrrKon 

JAMhS  J.  Ntll.l.h  <11. 


2100— 17th  St. 

KI.KfTKIC  AtrENCIKS.  INC. 
1 90  (irorrta  St. 

kki-;ij-:k.  white  co. 

615  Srvrnth  St. 

K.  M.  MCliOI-AS  CO. 

1123  llarriaun  St. 
liODCES  &  <;M)Mil 
1261  KolHom  St. 

K.  E.  I.AKSEN 
1025  Itryant  St. 


230  N.  W.  Hroadway 
EOFF  EI.EfTKIC  CO. 

Fnrtlaiid,  Orraon 
STIIItliS  EI.Et’TRIC  CO. 

33  N.  W.  Farlc  Ave. 
NORTHWEST  SALES  CO. 

535  N.  W.  13th  Ave. 
KEELER,  WHITE  CO. 

N.  W.  Fourth  &  Everett 


I.OB  Aniicirn,  California 
TRI-STATE  SHFFLY  CORI 
544  S.  San  I'edro  Ht. 

C.  E.  SUPPLY  CORP. 

700  Turner  Ht. 

ELECTRIC  SALES  CO. 

1612  Maple  Ave. 
ALEXANDER  W.ltROMHERC 
440  Seaton  St. 

ASSOCIATED  WHOLESALE 
ELtIC.  CO. 

nil  Santee  St. 

J.  <;.  POMEROY  CO. 

1004  East  Fourth  St. 
RIITKIN  ELEC’L  SALES  (  O. 

935  Stanford  Ave. 

C.  H.  KAUFMAN 
340  Azuna  St. 


Salem,  Oregon 
EOFF  ELECTRIC 
156  North  Front  St. 


Sealllr,  WnttliinKlon 

<;.  E.  SUPPLY  CORP. 

1212  Firnt  Ave.,  South 
NORTHWESTERN 
ACENCIES 

2411  Firnt  Avenue 
KEELER,  WHITE  COMPANY 
1041  Siith  Ave..  South 

w.  w.  whf:at  &  SON 

560  F'imt  Ave.,  South 
W.  M.  SANDERLIN 
129  F'imt  Ave..  W. 

R.  S.  SLOAN 
95  Conneetieut  St. 


Freono,  California 
<;.  E.  SUPPLY  CORP. 
1117  “N"  St. 


SpokaiMs  WanliinRloii 
<;.  B.  SUPPLY  CORP. 
122  South  Monroe  St. 


Oakland,  California 
<;.  f:.  supply  corp. 

Oakland,  California 


Taroma,  WaahinKlon 
HOME  ELECTRIC  C  O. 
1316  “A”  St. 


San  DieKO,  California 
<;.  FI  SUPPLY  CORP. 
205  W.  Market  St. 


Phoenix,  Arizona 
<;.  E.  SUPPLY  CORP 
441  W.  Madison  St. 


BRIEGEL  METHOD  TOOL  CO. 

GALVA,  ILLINOIS  , 


Klocti  icfjl  Woiit  Vol.  94, 


Viri'  I’ren..  Wi'hlfili  Div.,  Sun 
Fruiu'iKrn.  .Sniil  i-xrliiMl  v<iy  1  hrniiKh 
•■l<  r'l  whnIi-MiiliTM.  I  list.  l(<'|irN.  : 

A.  lliM'IniiiiinT.  Siiillli-;  C.  O. 
Miiilin,  Son  I'riineiNro  ;  M.  L. 
l''<iwl<T.  l.nK  Afinilin;  It.  Ai’kei'- 
iiinn,  .Sail  l.aUi-  l  ily. 

HFrrrs  &  IlFrrTS  MFO.  co..  New 
York  City— Panama  I.jimp  & 
Corn’I.  Co.,  San  FranrUro ;  Ra¬ 
pid  Appliance  Co.,  Anaele*. 

MKHII.EIIKM  SIKKI.  <<>..  .San 
I'l anrimo.  Calif. 

KIDDI.E  CO..  JAMES  O..  Phila¬ 
delphia,  Pn. — Quality  Electric  Co., 
Ltd.,  l>oa  Anirelea. 

ItlCNAl.L  &  KKKLKR  MACH. 
WOItK.S.  Eilwardavilli',  III. — Per- 
ine  Mnehy.  &  Supply  (V).,  .Si'Rtlle  ; 
W.  K.  Ola  ar  tii  Son.  L<ih  Anize|i-H. 

lUKDSKYE  EI.ECTKIC  COKI*.. 
Drr»oklyn,  N.  Y.  (!.  W.  I,owinHn 
A  Aaaoclatea.  S<-nttlt* :  Uay  J. 
Nor-I,  Ix)B  Anuelea;  Stoni'-Hall 
(>>.,  Denver. 


IILACKIHJRN  PRODUCTS  CORP., 
.IASPF;R,  St.  lyiuia.  Mo. — Iturtnn 
R.  .Stare,  Seallli’;  I..  W.  Thomp- 
>Min,  Lon  Arurelea;  J.  R.  Ilradley 
C<i.,  Reno;  Eli-elric  .Supply  Co., 
Alliiniuenpie ;  (ii'neral  Kli’e.  Sup¬ 
ply  t'orp.,  all  liraneheK. 

III.ACKIIURN  SPECIALTY  CO.. 
Cleveland,  O. —  II.  It.  Siiuirea  Co., 
Seattle,  .San  Franeiaco,  Loa  An- 
Ifelea. 

HLACKHAWK  MFC..  CO.,  Milwau¬ 
kee.  Wia.  (ir-orKe  A.  Kpohr  Pnc. 
CoHNt  Dint.,  Mirr.,  Oakland;  .Saha 
RepTH. :  Robert  FToyd.  San  Fran- 


IlLACK.STflN  E  CORP.,  .laiueNlown. 
N.  V.  Reprs.  :  .1.  .1.  Raeki-r.  Si-- 
allle;  H.  E.  Cayifill,  Lon  An(fele«: 
C.  (i.  Ilaniillon.  .San  FranelNeo  ; 
IliHt rihill ion  ;  Radio  TeleviHion  A 
Ait|d.  Co.,  S*‘attl*';  Stubbs  l*.ler. 
Co..  Portland  ;  SleveiiN  Wholesale 
Co..  Phoenix;  (.etuKe  S.  Conby, 
Denver;  MidVVesI  Eiiuiptnenl  Cti.. 
Salt  Laki-  City. 

IILAW-KNOX  CO..  PitlHburnh.  Pa. 
Oeo.  Mont;joniery.  .Seattle;  II. 
Crant  <Vi.,  M.  A.  Meekley,  W.  S. 
Wetenhall  Co..  San  FraneiHeo ;  E. 
M.  Ornitz.  A  Co.,  l,oH  AnKeles. 
RODIN E  EI.ECTRIC  CO..  ChlraKo. 
III. — H.  S.  Fjmaniiela,  S<*attle ; 
Nadon  Kiik'k  &  SaloH  Co.,  San 
F’rancbico ;  H.  M.  Hall,  I.on  An- 


Kelea. 

RDW’IE 

SWITCH 

I  CO.. 

.San 

F'rari- 

risi'o. 

Calif.-  '1 

'homas 

S. 

W<H)d, 

Seal  1  If 

:  R.  M. 

Small. 

San 

F’ran- 

risro  ; 

W.  D.  Ilow/.i- 

A  C. 

1.,  I.OS 

AlUfrlr 

s;  Paul 

A.  Doi 

pb'ii 

A  Co.. 

Driivi'l 

RRAMM 

FIR  MFG 

.  CO.. 

Davi 

nport , 

la.-  W 

.  C.  Rir 

>•  Co.. 

.San 

F'ran- 

risro  : 

C.  W.  Tl 

dodr,  I 

zis  A 

nKcbs. 

BRAND, 

WILLIAM  & 

CO. 

,  New 

York. 

N.  Y. 

Dist. 

OHir< 

•:  Isis 

Aiufilr 

s. 

De- 

loi 


BRANNON  INCORPORATED, 
trolt,  Mich.— C.  W.  Thode. 

Antrelea. 

BREWER -TITCHENER  CORP., 
THE.  CorUand,  N.  Y.  —  Sold 

throuRh  inaulator  mfra. 

RRIEtiEL  METHOD  TOOL  CO.. 
THE.  (inlva.  III. — Seattle:  Keeler. 
White  Co.,  Triangle  PHellie  (’o.. 

W.  W.  W'heat  A  Son..  <1.  E.  .Sin>- 

ply  Corp.,  Northwest«“rn  AnenoieH, 
Real!  Elee.  Co.,  I’eerles  Elee.  Cs)., 
(iltda*  EIit.  ('«>.,  North  Coast  FJee. 
Co.;  Si«>kane:  O.  FI.  Supply 
Cfirii.  :  ’Tarotna :  ILitne  Filer.  Co.. 
l..ove  Klee.  Co..  (Jraybar  Filer.  Co.  ; 
Yakima:  Y'akiina  llardwart*  C<i. ; 
Portland:  O.  FI.  .Supply  Corp., 
FIolT  FlU’r.  Co..  Stubbs  Filer.  Co., 
Keeb'r.  While  Co.,  Northwest 
Sales  Co.,  (iilhert  Rros.  ;  Salem : 
Floff  Filer.  Co.:  San  F'ranrisro:  O. 
FI.  Supply  Corp..  Hodges  A  (ilomb, 
FIrnest  F’.  Hauek,  Triangle  Purilir 


Co..  Ebe.  ARenries.  Inc  K..J 
White  Co..  Tri  .sta  I" 

Coip..  .las.  .1.  Noble.  I’hillff’'-^ 
LdvMuds  Co..  National  FIlw  ? 
ply  to.;  I.ON  AiiReles:  C,  p  H 
idy  Coip..  .Modern  Ri,.,  7,.^ 

-ale.  .1.  .1.  Rut  kin  Fller’l  Salat 
.1.  O.  Pona  roy  C«..  TrianAv. 
eilie  to..  Alexander  \V  rP 
111  Ilf.  Keeli.  While 
W'holesiile  Eler.  Co.,  ’f'J.j 
Supply  Corp.,  Eler.  Sain 
Denver;  O.  E.  Supply  Corp.,  H, 


drie  K  Rollhoir  Mf(f.  &  'sur.r 
to..  'I  he  .lames  Rlinn  Co. ;  Ka 
no.  tiakland.  San  Dieifo,  *  Bur 
lloise.  Phoenix.  Salt  Lake  (> 
<;.  E.  Supply  Carp.; 


.'Siiiinifs.  Fori  Collinx.  (;r„.| 
Pueblo.  Albui|uer<iue,  Hendrit 
Rollhoir  Mf({.  A  Supply  Cn. 

RKICHT  LICHT  REFLECTOR  C 
Itrooklyn,  N.  Y.— Northwest  Si_ 
Co.,  Portlanil :  I.  H.  Pope, 
land  :  SHv-A-KIiik  Salea  Co,  ” 


at  1 1( 


P.  .1.  Norwall.  San  Fa 
eiseo  ;  R.  Parkinson,  Lim  Anpi- 
RRISTOL  COMPANY.  THE,  Wilt 
tiiiry.  Conn. —  FI.  Nuber,  Pifi*! 
Coast  Manager,  San  F'rtndta 
Rriinrh  OHires:  .Srattlr,  San  Fnr 

risro,  I,<ia  Anifrlrs.  i 


RROWN  COMPANY.  New  Ye: 
City  — Flarl  Van  PikiI.  I)i»t  Rji! 
.San  F'ranrisro:  Westinzhfit- 
Filer.  Siitiply  Co.,  all  priiiei>s, 
rilies;  Flleririr  Siipplirs  Ili-t.  G 
.Sun  Diejfo. 

RRtiVVNINf:  MIC.  Cl).. 

Ky.  Marwood  Limiteil,  Seattn 
Portland,  San  F'ranrisco,  IjM  F 
;reles  ;  Flleririr  Motor  .Shop.  Frr 
no;  I  alirornia  Flbrlric  Wor). 
I.lil.,  .San  Dieifo. 

RRYANT  ELECTRIC  CO..  THI 
Rridtfeport.  Conn.  Dist.  Offica 
.San  F'ranrisro.  I,«s  Annelct. 

RUCKINOHAM.  W.  H.,  Binglui:. 
ton.  N.  Y. —  Western  Hardwin 
To<il  Co.,  Ned  Licht  Co., 
F'ranriaco;  Utah  Safety  S 
Co.,  .Salt  I,ake  City. 

RUFF'ALO  FORGE  CO.,  Baffc^ 
N.  Y.  —  A.  T.  FTirayth,  Swttli 


BUSS  FUSES 


SUPER-LAG  RENFIWARI.E  FlSt 
Don't  blow  nr-edleasly.  Out-of-iwn'  l 
losses  ran  he  il€*rrensed  and  | 
hills  redurrd  hy  usimt  them.  I 
ONFI-TI.ME  FUSES 
Assiiri-  the  user  izrent  safety  s' 
depeiidahilitv,  unilrr  all  ceniliti'j 
IH'SS  F'USFITRONS  j 
.Safely  reilure  lilowinif  of 
fuses.  Save  on  servire  and  ma”  • 
nanre  costs.  Prevent  motors  be  I 
in»f  out.  Made  in  all  sizes.  I  J 
125,  2.50  and  600  '  I 


amp.  u| 
I  y  firs. 


RUSS  F'USTATS 
(Type  “S”  FoaFi 
Oprralr  like  Ful'l 
Irons.  Make  SAFJ 
protection  REMAl, 
SAFFI.  Made  in  J I 
to  30  ampere  ai'J 
F'it  pluif  fuse  hiilii’i 
throujfh  use  of  i»<| 
pensive  adapter. 
RUSSMANN  MFG.,  SI.  Lonlt,ljl 
Divixion  Mrdrair  Klfctrie  OrniS* 


ltull<‘ri«‘N  (dry)  and  KlaNhliRhlx  for  all  puriioscN 

KIII4pIIT  NTAII  K.4TTKIIY  CO. 

Western  Representatives 

PAUL  J.  NORWALL  1355  Market  St..  Sair  F'rancU**  | 

ROY  PARKINSON  5163  IliKhland  View.  L.  A. 

L.  B.  LAMAR  2246  First  Ave.  So..  Seattle 


I 


ipril,  1945  Electrical  West 
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VARNISHED  GLASS  TUBING: 
of  tlilH  Tl  itUO  pioillMl  is 
<  \(  *  I  lnira>  i<  h  nixit-r  hU'l 

ll'-ax  V  «liit  V  at  ir»k'  roixlH  InriK, 

ulixix  is  ininiiiil/X')  and  r 


tvesewe 


TURBO 

INSULATION 


J.  (j.  Scott  ( Mo<jre  Machy.  Co.). 
San  KraneiHco ;  I’.  R.  Adrinnae. 
I^>s  Arivrelca. 


nuia.  OOG  EI.ECTRIC  PRODUCTS 
CO.,  Detroit.  Mich. — Coast  Elec¬ 
tric  &  .Mfif.  Co.,  Portland:  Safety 
SwitchiKjard  &  Mf|{.  Co.,  San 

Kranrisro;  .Mullenbach  Elec’l. 
MTr.  t'o..  l.o«  Ari:r<-1<’«  ;  I'alirortiia 
Kill-trie  WorkH.  Ktil.,  .San  IticRo. 

ItlJI.KARl)  CO.,  E.  D.,  San  Fran- 
riaco.  Calif. —  Rranch  OHlees  :  Se¬ 
attle.  ljt)t  Anicelea.  Salt  Lake 
t'ily,  IIoiiHtoli,  Itenvir. 

151  NTI.Nt;  BRASS  &  15RON7.K 
1  ()..  'l  oll  ill),  Ohio  K.  .1.  Itutler, 
.San  l-'ianeiMeo;  I-'.  (1.  Itreisaeher, 

I.OM  AiiKi'lea. 

BURDICK  CORP.,  THE,  Milton. 
Wis. —  A1  Bu.sh  Elec.  Co.,  San 
Francisco;  Kelly-Koett  X-Ray 
Co.,  San  Francisco,  Los  Anseles. 

BURGESS  BA’ITERY  CO..  Free¬ 
port.  III. — District  Oflices  :  Port¬ 
land,  Denver;  Dan  J.  Rudat,  San 
krancisco;  V.  T.  Rupp,  Los  An- 
ueles. 

BURKE  EI.ECTRIC  CO.,  Erie.  Pa. 

Ralph  .larni-a,  .Seattle  ;  Oliver 
B.  Lyman,  San  Francisco;  Otto 
Demmert,  I»b  Angeles. 

BURLINGTON  INSTRUMENT 
t'Oltl’..  Burlington,  la, — Wm.  .1. 
t'ollrell,  Portland;  A,  A.  Barta-ra, 
I.oH  AriRelea;  .I.E.  Brown,  Houston. 

BlIRNDY  KNGINKKRlNt;  CO., 
INC..  New  York  City.  k.  W. 
Carlson,  .Si-attU*;  (ieo.  K.  Honn 
Co.,  San  k'rancisco :  Karl  S.  Con¬ 
don  Co.,  Los  AriKeles;  Riter 
Kn;{'K.  Co..  .Salt  Ijike  (,'ity  ;  Peter¬ 
son  Co.,  Denver,  Colo. 

BURNLEY  BATTERY  &  MFG. 
CO..  North  East,  Pa. — Joslyn  Co. 
of  California,  San  Francisco,  Loi 
AnKeles. 

BUSSMANN  MFG.  CO.,  St.  I^juIs. 
Mo. —  Dist.  M^rs. :  O.  A.  Alder¬ 
man,  .Si-attle  ;  N.  B.  Klrod,  San 
l-'ianeiseo;  VV,  ,1.  Will,  Ixs  An- 
^'e|es  ;  .lohn  H,  .Sholine,  Denver  Ali 
,Sall  Lake  City, 

<  A  LIKORNIA  CttRRL’tiATKD 
CUl.VER’r  CO.,  Iaih  An;{e|e8. 


ALLEN  BRADLEY  CO. 
BULLDOG  ELECTRIC  PRODUCTS 
U.  S.  ELECTRIC  MOTORS 


Berkeh  y.  Calif.  Washiruflon  Cor¬ 
rugated  Culvert  Co..  .Seattle,  Spo¬ 
kane  :  I'lire  lion  Culvert  ,Mfir. 
Co.,  Portland  ;  The  R.  Hardesty 
MTk.  C'o.,  Denver,  Salt  Lake  City, 
Alhui|uer(|ue  ;  Western  MeUil  Mft{. 
Co.,  Phoenix. 


CANNON  ELEC.  DEVELOPMENT 
CO..  Los  Antreles.  t.’alif.  .las.  .1. 
Barker  Co.,  Seattle;  .1.  M.  Caven- 
autfh  AReneies,  Portland  ;  W.  V. 
Brainard,  .San  k'raneisro;  H.  H. 
Van  Luvi  n  Co.,  Los  AriRiTes; 
k'ranklin  .Sales  Co..  Denver  ; 
Mountain  States  Khr'r.  Co..  .Salt 
Lake  City  :  Disdey  S;  .Marinark 
Co..  Phoenix. 


CARBOLOY  CO.,  Detroit.  Mirh.— 
.Sales  Representatives:  Fred  Itoh- 
hins.  I’orlland  :  .1.  W.  Doody,  IjOS 
AtlRl'Ies. 


(  ARBONE  CORP,  THE  Boonton, 
N.  J.  J.  T.  Brown,  San  Francisco. 


CARDOX  WK.STKRN.  INC..  Ims 
AnRiTes  Walter  .lohansiriR.  I./>s 
AnReles  ;  1.  G.  Hershey,  .San 

l-'rancisro. 


CARRIER  CORPORATION.  Syra¬ 
cuse,  N.  Y. —  Branch  OITlces;  San 
Francisco,  Los  AnReles. 


424  8th  Ave. 


Main  2145 


San  Diego,  Calif. 


EXTRUDED  TUBING 


Mlf  Pitl'ltH  o|  Hir  Ulit  to 

iriHiilKUon  fiMltitiilrtiHiit.  Tl  lUiO  Kxirutlrd  TuliitiK  in 

psitp'iallv  fliifiiiiii  tint' 

liialloiiH  In  ot  iprilK<‘Mtni  oiHOattin'  <on 

jillotiR  Mill  not  .ilti-fl  ItM  il«|M-n(liitiilliy. 


FLEXIBLf  VARNISHED  OIL  TUBING:  Tlilt 
rrillH»  iiiknlailon  iihpIh  ihi  diMr^lly  t>r 
iHPhiK  ilfHt'HhatN  to  viand  up  a;falnvl  lirp.ikilnvMiK,  lin 
palrnifiit  ihrontdt  hioIhIiim*  dioirpllon,  aixl  tin*  jicn 
••ral  ilftprifjrjil Ihii  InllmnicM  laiicd  li.v  acldv.  alkali**. 

fiinipo.  KirtoHioii.  <’t< 


'  WIRE  IDENTIFICATION  MARKERS 

Till*  faiilitatinK  *>f  piotliiction  an*!  attKUinld)  niMJia 
lions  uitli  n»Mus|knndinK  liMM*aH«‘H  ill  f iiiictifinal  etli 
ilomy.  aro  fneilod  with  this  simple  system 
liratinn.  Availalde  in  an.V  ni/.o.  ieiiKlh  nr  "r.  Tl  KHO 
iiiaik«Tf<  iiiaik  a  new  «ra  in  ilnnlt  ainl  lead  Idcntl* 
III  at  inn. 

IVtiia  SamjaUi 


WILLIAM  BRAND 
&  COMPANY 

276  FOURTH  AVENUE,  NEW  YORK,  N.Y. 
325  W.  HURON  STREET,  CHICAGO,  ILL. 


Block  Mica,  Mica  Plate  &  Products — Varnished  Oil  Tubing, 
'lOturated  Sleeving,  Vornished  Combric,  Topet,  Cloths  &  Composites 


Pacific  Coast  Office; 
WILLIAM  BRAND  &  COMPANY 
2519  W,  7th  St..  Los  Angeles  5,  Calif. 


Control  Corporation 

Supervisory  (Umtrol 
Aulomatic  Synchronizinff 
Frequemy  Control 
l^oad  Contr€>l 

(Generator  V oltufie  Regulation 
Relays 

l)is pat  eh  e  r  ’  s  Boards 
Sequence  T im ers 
lli-Speed  FAectrie  Counter 
Small  T  runs  formers 

CONTROL  CORPORATION 

^  600  Stinson  Boulevard 

Minneapolis  Minnesota 

U  estrrn  Representatives : 

C.  P.  Crowley,  I  1 7  W.  9th  St . Los  Angeles 

Garland-Affolter  Eng'g  Corp.,  420  Rialto  Bldg..  San  Francisco 
Garland-Affolter  Eng'g  Corp.,  1233  N.W.  12th  Ave. .  Portland 

Garland-Affolter  Eng'g  Corp.,  532  First  Ave.  So . Seattle 

Frank  W.  Gorman,  1212  Texas  St . El  Paso 


I 


A  I  )m<  -•<  loi  y 


Qo, 

1510  South  Los  Angeles  Street 
PRospect  2068 

LOS  ANGELES  15.  CALIFORNIA 


POWER  PLANT  EQUIPMENT 

AIR  BREAK  SWITCHES 
MANUALLY  OPERATED 

AIR  BREAK  SWITCHES 
MOTOR  OPERATED 

DISCONNECTING  SWITCHES 
BUS  AND  CABLE  FITTINGS 
BUS  AND  CABLE  SUPPORTS 
FUSE  MOUNTINGS 
FUSES 

SWITCHBOARDS 
INDUCTION  RELAYS 

MARINE  EQUIPMENT 

SWITCHBOARDS 

ELECTRICAL  EQUIPMENT  RELAYS 

AIRPLANE  EQUIPMENT 

BOMB  RACKS 
SWITCH  HOUSINGS 
THROTTLE  SWITCHES 
LIMIT  SWITCHES 
OIL  FILLED  SWITCH  HOUSINGS 
SWITCHBOARDS 
RELAYS 

• 


|l  Vncific  ('.onst  l{fi>rvsviitalii'es 

EICHER  <5,  BRATT 

Colman  Bldg..  Sealtle  4,  Washington  •  Eliot  2722 

EARL  S.  CONDON  COMPANY 
357  S.  Hill  St..  Los  Angeles  13.  Calii.  •  MI.  2831 

!i  _ _ - 
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OAKKIKK  MICKOIMIONK  CO.  In- 

;<l'  vvfK.il.  <  iilif 

CASCO  I’UOIUJCTS  COKI*..  Hrldue- 
I’ort.  Conn. —  (.^ntlnenlnl  Kaloa 
Co..  Si'Hltl**,  San  Kranrlaco.  I»a 
Atit(''l<*a. 

cknIIIKY  KI.KCTItIC  c:<)..  .St. 
l.iiiiiH.  ,M<i.  ItniiD'h  Olliri'H:  .Siul- 
IN'.  S|ii>kiiii<'.  Sun  l‘'rniiriH<'o,  l/m 
AiiK'loa.  Ounvor.  .Suit  l.iikf  City, 
DiiIIum,  MoiikIoii. 

t  IIAN»  I';  CO..  A.  II..  <  I'titiuliii. 
Mo.  .Sfi-  yoiii*  cltrlrinil  wlml*- 
Hnl<r. 

(  IIAI'MAN  VAI.VK  MIC.  »  O.. 
'rill'i,  liiiliiiti  Ort'liiinl.  Miihh. 
Hiatirli  Olliri'N:  .Sun  l‘'niii<'i.srn. 
I.OM  Aiik<I*«. 

CIIASK  IIIIA.SS  *  COri'Ml  CO., 
I  NCOKI’f  (ItA'I'l'il ».  W  u  I  ••  r  li  It  1  y. 
Conn.  Ilrjiiirli  OlliroH:  .Sfiillli', 
.Sun  l''i iiiifi.'ii-o,  l.oH  Aiik'I'M. 

CHK8I.EK  A  SONS  CO..  J.,  Hrwlt- 
lyn.  N.  Y.-O.  W.  Cuombt  Salea 
Co.,  l»a  Anitrlea. 


tWIICACO  EI.KC.  MIC.  CO.,  Clil- 
rnKo,  III.— (Miiirloa  E.  Drown,  I.o!i 
AiikpU'h. 


<ll|CA(i»»  KXI’ANSION  Dr)i/r 
(to.,  (tliirii^to.  III.  I' ri-<l  (t.  (ttu'in- 
tiil/.,  I’orlliinil;  Wnllncf  K.  Lynn 
Co.,  Sun  Krunriaro. 


<  IIICACO  I  LEXIIU.K  SHAKT  CO.. 
(tliif'iiKo.  III.  DiMt.  MtrrH. ;  II.  K. 
.Siitxliival,  San  l-'runciaco;  (than. 
L.  M<hiii\  I.<ih  AnK<'l<'H  :  Mark 
Annlin,  .Salt  l.iiki-  City. 

CIIICACO  MOl.llKI)  |•KOI»UCT.S 
('OKI'..  (  'liif'iiKo,  III.  Itint.  Mi{r. : 
.1.  D.  CroMMli  y,  Di-iivar. 
CIIICACO  l■NI•;^IMATIC  TOOL 
(to.,  Nrw  York  (tily  — 11.  I’,  llaii- 
Kcii,  Mitr.,  San  l'’ran«MMi-o. 


CIIICACO  SICNAL  CO..  TIIK. 
Chh-UKo,  III.  (iariii'll  Yoiiiik  A 
Co.,  Santtlf,  San  l''ruafiHcii.  Ixin 
AtiKoh'H. 


CIIKtACO  TIIANSIOIIMEK  COKI*., 
(thiriiKo,  III.  —  TrlSlati-  Supply 
(torp..  San  l•'^lln^iH«•o.  I»s  An- 
Ki-h-n ;  .liin  Unndall,  Oullua. 


CINCINNATI  ELEC.  TOOL  CO.. 
Cincinnati,  Ohio — Fred  E.  Wia- 
aiiiK,  Sun  Franciaco. 


CIRCLE  F  MFC.  CO..  Trenton. 
N.  J.  — Cillette  A  Mrijiren,  Inc., 
Seattle,  Portland ;  Keeler,  White 
Co..  San  Franeinro:  A.  W.  Droni- 
berir.  Loa  Anicelea. 


CLARK,  JR.,  ELECTRIC  Co 
JA.S.,  Ixiuiaville,  Ky.  —  u ''u' 
iloflrnan,  .Seattle;  Zoiine  P.lLw 
T<k,I  Co..  I>>a  Anuelen. 

(  I.LMSON  UltOS.,  INC  M.A., 
Ion.  N.  Y.  K.lwar.l  'V  bT' 
North  Hollywood.  Calif.  ‘ 

CLEMENTS  MFC.  CO..  Chicuo 
III.  I).  !•;.  .Sanford  (to.,  .San  Fran 
eineo.  I  .<111  AnKeli-n. 


E.  Andej 
French.  I 
COLUMBL 
Clevelan( 

Co.,  San 
COIX-MUI 
Francinc 

COLUMBl 
New  Yo 
Co..  San 


CLIFTON  CONDUIT  CO.-Hath,.  COMMERI 
way  A  (  o.,  OiHtrihiitora.  en .  H< 

City,  N.  J.-  Northwentern  AgM.I 
eien.  Seattl.-.  N.)rihweHt  Saliil 
(to.,  I’orllaiid  ;  .Ian.  .1.  Nolil,.  (\  ' 

I.OM  AlUflli.H. 


Salea  Co 

Portlanc 
San  Fri 
hot  Am 


CldFTON  ^F(..  CO.,  Botioii  COMMON 
Mana.  —  Nort  hwoMtera  Agencie-  MFC.  f 
.Seattle:  10.  H.  Cook  Co.,  Stti 
I  raiii  iMeo;  Waller  10.  Brand  Co  I 
I  .OH  AiikoI.h;  .1.  K.  KOt*.  iJenvfrj 
CLIPSHAVE.  INC..  Port  ChooUt 
N.  Y.-  C.  C.  Smoot  Co.,  Sm 
F'ranclaco. 


gomcry 
San  Fr 


COAST  ELECTRIC  MFC.  CO 
I'ortlaad.  On-.;  (.  .Stillivaii.  .Se 
little  \Vn. 


CONDUr 

Columb 
Agencii 
tiM,  Oi 
Angela 
CONLOF 
Geo.  H 


OIIOIOS  ROLI.INC  MILL  (to,  i  ((jNNFtf 
CohoeH,  N.  Y.  liraiirh  Offif.  CO.,  H 
laiH  AaneleH.  ^on  & 

(tOLIO  A  (  ().,  INC..  C.  W.,  Loi  CONNEC 
R.  S.  Pruuii*  CO..  ^ 
Ned  L 


(  ().,  INC.. 

Aa(.;eleH  l.'i.  Calif 
San  FraiieiHeo ;  KA-()-LlTFt  (to” 
Ltd.,  Iloiailulu. 


(  (ILIO  lOLIOCTKIC  CO.,  Ar 
KeleH.  Calif.  lOleher  &  Bratl, 
Seattle;  Earl  S.  (tondon  Co.,  Lm 
AnneleH. 

COLLY ER  INS.  WIRE  CO.,  Pan 
turket.  R.  1. —  Allied  Induitriu. 
Inc.,  Seattle.  Portland,  San  Fran, 
riaco,  I>iH  AnKeIca;  Maydwell  4 
llartzell,  Inc.,  Portland,  Sai 
P'ranomco.  Lon  AtiKelei,  Phoenii 

COLONIAL  PREMIER  CO.,  CW 
cago.  III. — John  Maddox,  Stn 
F'ranclaco. 

( OLIIMDIA  CADLIO  A  lOLIOCTRU 
CO..  I.oin?  Island  (tily,  N.  Y.— 
(t.  R.  Dederick.  Portland;  F’rank 
II.  Itran  Co.,  Iiofl  Aatleli'H;  Geo 


CIRCLE  WIRF:  a  CABLE  CORP., 
Muapeth,  I..  L,  N.  Y. —  Rayburn- 
Judd  (to.,  Portland. 


CLARK  BROS.  HOLT  CO.,  Mill- 

dale.  Conn.  Ftarl  Ft.  TildHit  Co.. 
Ihih  AtnreleH. 


CLARK  CONTROLLER  CO. 
(Sundh  Fttlec.  Co.),  Cleveland,  O. 
— Electric  Atiaociatea:  L.  F'.  New¬ 
ton,  Portland;  F'.  11.  Guthrie, 

San  F'ranclHco;  Mulletihiich  Ftlec’l 
Mfa.  Co..  W.  C.  King,  Ixia  An- 
grlea. 


Weatern  KepresentativeH 
Northweatern  Agonclea,  ‘J411  Hnl 
Ave.,  Seattle 

E.  B.  Cook  Co..  IU63  Howard  St.. 
San  Krancliro 

Walter  E.  Brand  Co..  185S  Indiutrlal 
SI  .  I>ia  Aiiitele.s 

I  H.  Rrltr.  n.’l  Hellalre.  Donm 


Hocken 
geleo. 
fONNi:! 
DIV.. 
Inc., 
Muipr 
Alex  1 
CONSOL 
Lynn, 
Coin‘1 
Angele 
CONTIN 
CO.. 
Limite 
htm  t 
lONTRi 
Minn. 


gel  I 


('aril., 

.SiHltll 


olol 


•  PEN 
MEI 

•  MEI 

•  HA 

•  THE 

•  THE 


E.  B.  COOK  CO.  : 

SALES  ENGINEERS  FOR  ■ 

WHEELER  REFLFtCTOR  CO. 

CLIFTON  MFC.  CO. 

Iiu'urulcsrrnt  «ri(l  Fluorosient 

Ntivy  Hiid  Murhiiiie  KIxtiircM 

Frlrtiiiii  and  Uidilier  Tupe 

PRIME  MFC.  CO. 

THE  pylf:-national  (to. 

Kleetrlc  F'eiice  Conlridleri 

Flootl 

AirtMirt  lolKiHtiig 

Mnd  He*  pptHi-leK 

Sieum  Turlilnps  to  120  III*,  and 

TutIk*  (iem*r»torf — fiOOW.  to  ICOOOW. 

THK  HAKOIJ)  E.  TRENT  CO. 

W.  W,  KIRK  CO. 

IteltH  Star  Ftleriric  Co. 

IiidiKir  and  OiildiKir  Him  Sii|i|Hirl> 

HIkI>  and  I.<iw  Viillago  Suilcliet 
.standard  Transformer  Co. 

Askarel  and  OH  F’Hled  Transferiiiem 

KIwTrIc  Strip  Ileators 

Folded  and  Formed  IleatinK  Strips 
Ileal  TreatliiK  Kiiiilpinent 

Klertric  Totf  arnl  l-'iirnareH 

tlUAMTY  (;LASS  CO. 

Incandescent  Glass 

DndoBlnR  Itowls 

1063  Howard  St. 

San  Francisco  3,  Calif. 

Telephone 

UNderhill  2621 

F 
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E  And.-rw.n  C«..  iJnHi*'  .  f'- 
Krench,  San  Antonio. 

COLUMBIA  ELEC.  MFC.  CO.. 
Cleveland,  Ohio. — Geo.  E.  Honr, 
Co.,  San  Franciaco. 

(•0LUMUI.\  K1,K(  .  -MIG.  t  o..  Son 

(■’ranciwo. 

COLUMBIA  .METAL  BOX  CO.. 
Kew  York.  N.  Y.— Geo.  A.  Gray 
Co.  San  Franciaco. 

COMMERCIAL  ENCLOSED  FUSE 
CO  Hoboken.  N.  J.— Robinaon 
Silrt  Co.,  Seattle;  C.  R.  Dederick, 
Portland:  Cer^rKe  H.  Curtisa  Co.. 
San  Franciaco;  Roase  M.  Gilaon, 
Loi  Angelea. 


COMMONWEALTH  ELECTRIC  A 
MFG.  CO.,  BosU.n,  .Ma..>H. — Mont- 
lomery  Broa..  .Seattle,  Portland. 
San  Franciaco,  Ixja  Anjtelea. 
CONDUIT  PIPE  PRODUCTS  CO.. 
Columbui,  O.  —  North  weatern 
Agenciea,  Seattle;  Geo.  H.  Cur- 
ti.sa.  Oakland:  J.  J.  Schaller,  I>oa 
Angelea;  Jack  Morgan,  Dallas. 


CONLON  CORP.,  ChiraKO,  III.— 
Geo.  H.  Willianrn,  San  l-raricisco. 
(ONNEGTICUT  ELEG'I  RIG  MFG. 
CO.,  Bantam,  Gorin.  Wrn.  Wt-a- 
ton  &  Go.,  San  Francisco. 


CONNECTICUT  HARD  RUBBER 
CO..  THE.  New  Haven.  Conn. — 
Ned  Licht  Co..  San  Franciaco; 
ilockenamith  Sal)-a  Co.,  Ixra  An- 
ifelea. 

CONNECTICUT  TEL.  &  ELEC. 
DIV.,  Grrat  American  Industries, 
inc.,  .Meriden.  Conn.  —  Kjaer 
liiuipment  t.'o..  .San  p'rancisco ; 
Alex  Hibbard  Co..  D'-nver. 
CONSOLIDA'PED  LAMP  WORKS. 
Lynn,  Mass. — Panama  I.Amp  & 
Com'l  Co.,  San  Franciaco,  Loa 
Angeles. 


CONTINENTAI.-DIAMOND  FIBRE 
CO.,  Newark,  Del.  —  Marwoud 
Limited,  San  P'rancisco;  Farn- 
ham  A  Cunningham,  I/os  Aniceles. 

I'ONTKOf.  (  f)RI’..  .Minneapolis, 
.Miriri.  P.  Crowley,  l.os  An¬ 
geles;  tlai  liind-A  fToltr-r  Pin^V- 
Corii.,  San  I't-aneisco,  I’ortland. 
.Si'Hltle ;  p'.  W'.  tiorrnan.  El  J'aso. 


•lohii  I*.  I'orriii 

DittricI  Reprasantative 

600  South  Highland  Avenue 
Lot  Anqelei  36,  California 
VAndika  5533 

•  PENNSYLVANIA  TRANSFOR¬ 
MER  COMPANY 

•  METER  DEVICES  COMPANY 

•  HARDWICK.  HINDLE.  INC. 

•  THE  VIBROSCOPE  COMPANY 

•  THE  WHITE  RUBBER  CO. 


COPE,  INCORPORATTiD.  T.  J.— 
til  o.  E.  Honn  <  o..  .San  P  rariei'-r  o  . 
A.  B.  Kmedley,  i'ahadena  1,  fliilif. 

COPPERWELD  STEEL  CO.M- 
PANY,  Gla'iaport,  Pa.  —  C.  E.  In- 
zalls,  San  p'rancisco. 

CORNELL  -  DUBILIER  ELECTRIC 
CORP.,  Priwer  P'actor  Diviaion, 
So.  Plainfield.  N.  J. — Tinling  A 

I'owi  II,  .Spokane  ;  W.  .1.  f>)ttrell, 
Portland  ;  tieo.  Pi.  Honn  fxj.,  San 
Francisco;  W.  c.  KiriK,  Ixrs  An- 
(reles  ;  K.  R<  drnond,  I'hoenix  ; 
Piyler-tireenawalt  A  Co..  El  Pa.Vr  ; 
.loseph  P.  .Sirinot,  .Seattle. 

CORY  GLASS  COFFEE  BREWER 
CO.,  Chicago,  III. — D.  PL  Sanford 
t>)..  .Seattle,  Portland.  .San  Fran¬ 
cisco.  l/iia  AnKeles. 

COrPRELL  PAPER  CO..  INC.,  Fall 
Riv<  r,  .Ma.HS.  -  Tri  St.ate  .Suiiply 
Corji.,  .Seattle,  San  P’rancisco, 
An^feles;  C.  I>.  LaMoree,  Los 
Anireles;  Urrjuhart  Service,  Den- 
VI  r. 

C-O-TWO  FIRE  P;QU1P  CO..  New-, 
ark,  N.  J. —  Dist.  Office:  San 
P’rancisco.  Sales  and  Service 
Amenta  all  principal  cities. 

COUCH  CO..  INC.,  S.  IL.  North 
tpiincy,  .Mass.  t;arnett  Yoiinir  & 

<  o..  Sun  I'lari'-i-co,  Ixis  Angeles. 
.Seattle  ;  tieo.  .1.  Hamburirer  Cri., 
Denver  ;  E.  L.  Wilks.  Dallas. 

t  KAMEK  CO..  INC..  THE  R.  W.. 
Ccnterbrook,  Conn. —  Maydwell  A 
Hartzeli,  Inc..  .San  p'rancisco, 
Portland.  .Si-attle  ;  Associated  Sales 
Eriirineers,  Dis  AriK‘l«'s. 

CRESCENT  INS.  WIRE  A  CABLE 
CO.,  Trenton.  N.  .1. —  Pllectric 
AxencieH.  Si-attlc ;  Kay  Murphy. 
Los  Angeles. 

CRESCENT  TOOL  COMPANY, 
Jamestown.  N.  Y. — H.  B.  Hol¬ 
man,  Pacific  Coaat  Repr.,  San 
P'ranciaco. 

CROCKER-WHEELER  ELEC.  MFG. 

Ampere,  N.  J.,  Div.  of 
■loshua  Hendy  Iron  Works  ■ — 
Branch  ttflicea:  .Seattle,  San  P'ran¬ 
cisco.  Iais  Anueles;  California 
Pilectric  Works,  Ltd.,  San  DicKo. 

CROUSE  -  HINDS  CO..  Syracuse. 
N.  Y. —  Sales  Offices;  Seattle,  San 
P'rancisco.  I»s  Angeles. 

(  RY.STALri’E  PRODUCTS  CO., 
tilend.-ili',  Calif.  —  Maydwell  & 
Hartzeli.  Inc.,  .San  P’rancisco, 
lios  Angeles.  Portland:  Associated 
Wholesale  P21ec.  Co..  Pilect’l  Prrxl- 
uets  (’orp..  Ixjs  Angeles;  Smmit- 
Hulman  Co.,  InglewiKxl.  Calif.  ; 
National  Theatre  Supply  ('o., 
principal  cities. 

I  URTIS  LHHITING  INC..  Chicago 
;;s.  III.  .Sold  e.\cluaively  through 
eli-c'l  trade.  Dist.  Reprs. :  \V.  K. 
I’urner.  Seattle  ;  Harvey  M.  Olm- 
stead,  Denver  ;  F.  H.  Simmer  Co.. 
I  tallas. 

CUTLER-HAM.MER.  INC..  Milwau¬ 
kee.  \Vis. —  Branch  Offices:  Seat¬ 
tle,  Portland.  San  P’rancisco,  lx)s 
Angeles. 


Curtis 

Fluorescent  and  Incandescent 

LIGHTING  EQUIPMENT 

for 

OFFICES.  FACTORIES  ancJ  STORES 

distributed  by  leading  electrical  wholesalers 

THROUGHOUT  THE  WEST 

LOCAL  REPRESENTATIVES 

W.  K.  TURNER  HARVEY  M.  OLM8TEAD  P’.  H.  SIMMER  CO. 
Terminal  Sales  Bldg.  1708 — 16th  Street  103  Thomas  Bldg. 

Seattle  1,  Wash.  Denver  2,  Colo.  Dallas  1,  Texas 


CURTIS  LIGHTING,  INC. 

A13S  WIST  dSTH  STRUT,  CHICAGO,  III. 


GEORGE  H.  CURTISS 


MANUFACTURERS  REPRESENTATIVE 

SUPERIOR  MFG.  COMPANY 

lesjlated  Staple?  &  Nails 


TRADE  WIND  MOTORFANS.  INC 

"CLIPPER"  Kitchen  S'.CMsri 
t/aC-e  E  o^e'S 
5pe'i-3'  B  ',«e's  and  Fa's 
A.  O.  PEDMOND  CO. 

Motori.  Practioral  Horsepower 

Tuf  TOPPINGTON  MFG.  CO. 
P-i'  B  ades  and  Blowe'  Wt-ee's 
Los  Angeles  Stocks 

THE  TORK  CLOCK  COMPANY 

E'ect'-e  Tln-e  Sw ’ehes 
5a'  F'annAco  S*ocr 


San  F'arcisco  Stock 

CONDUIT  PIPE  PRODUCTS  CO. 
Pjr'.ing  Th'ead,  Nipp  es.  Elbows 
Couplings.  Goosenecks,  Wallplates 


540  McAUISTER  ST. 


COMMERCIALENCLOSED  FUSECO. 
Non-Renewable  Cartridge  Fuses 

MARKET  1495 

SAN  FRANCISCO  2,  CAUF. 


O.  W.  COOMBS 

ytanufucturf’rn' 

Represe’ntative 

MAIN  OFFICE 

BRANCH  OFFICE 

11126  So.  Olive  St. 

21-25  South  Park 

Loa  Angelea  (I5> 

San  Francisco  <7) 

PRoapect  8261 

EXbrook  3209 

Representing 

JE.NKINS  BROS. 

THE  JONES  .METAL 

Friction  and  Rubber  Tape 

PRODUCTS  CO. 

Porcelain  Enameled 

.ML’LBERRY  METAL 

Reflectors — Floodlights. 

STAMPING  WORKS 

MARKEL  ELECTRIC 

Steel  Outlet  Boxes. 

PRODUCTS,  INC. 

Covers,  etc. 

Electric  Heaters, 

Lighting  Fixtures. 

THE  NATIONAL 

FARRELLOY  COMPA.NY, 

hPKl.lALal  CU. 

INC. 

P’.lectric  Soldering  Irons. 

Soldering  Paste  and  Salts. 

A.MERIt'AN  META  I 

■MOULDING  CO. 

.•\rmored  Cable — Flexible  Steel  Conduit 

Slot  h  (  AKRIED  IN  LOS  A.NGELES  AND  SAN  FRANCISCO 

Servinu  the  Wholesale  Jobbing  Trade  only 

INSULATED 

STAPLES 


MFGRS. 


S.H.COUCH  COMPANY,  INC 

Nofih  Quincy,  Mass. 


Sales  Representatives 

Los  Angeles,  San  Francisco,  SeaHle: 
SARNEH  YOUNG  and  COMPANY 
Denver:  GEO.  HAMBURGER  CO. 
Dallas;  ERNEST  L.  WILKS  CO. 


I!^f)  I  y 
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II  K  II  ‘mill,  I II..  .SfMtii'  ,  Wicii. 
l,<ii<liiit{  Wlioli-aiilfrii. 

II  V  WKMilNi;  rilNTKill,.S, 
I  liikliiiiil,  I'alil.  (ii'iifiiil  Air  I  on* 
•  lit iiiiiiiitc  Ai  IliHliiiu  I  <1.,  Iliikluiiil. 

liAY-HUri'K  I.IGHTINIi,  INC.,  8t. 
laiuU,  Mu. —  U.  M.  Cumiiltx.  PurU 
luiid :  11.  H.  Hiiuirea  Co.,  hail 
l*'i iiiirlhi'u ;  K.  II.  Kri'Hliiivv,  lam 
AliKelira;  C.  1).  Kelt  &  (^i.. 

Ii.  iivii  .  ItayiiMiiHl  Ai'kt'i  until,  Suit 

l.ul.i  I  ily  :  .1.  K  l<<'iliiiiiui|  i  <■., 

I'llIH  III  k 

DAYTON  KI.KCTHIC  MKO.  CO., 
Cliii-MKu,  III.— W.  W.  Oraiiitfcr, 
Inc.,  .Seattia,  Sun  I- riincUru,  lam 
A  iiKclaa. 

liAV'lilN  I'llMI*  *  MKO.  CO.. 
TUI'.,  Iiuytiiii,  llhlii  Iluytuii 


INSULATING  VARNISHES 
AND  COMPOUNDS 


John  C.  Dolph  Company 

INHIII.ATINO  VAKNIHII 
.SPKCIAI.IHTH 

I7:i  KiiiincK  Ht.  Newark,  N.  J. 
UIHTHIUUItll  BY 

lUBLVN  COMPANY  flT  CAIU 
.Miiii  lilmriit  lilt, I 
laii  Aliljt'lra  11.  I'allf 

lOHLYN  COMPANY  01  CALIl 
INll  rii(ii*i,i  .Atriiiii, 

.San  |,'i  Hill  Ihi  II  U,  I 'HllfiiriilH 

UHUUHAHT  HtHVICt 

mill  HIrrrI  Hi  lllHlin 
llrlitrr  ('(ll,,IH>li, 

MH  H  B  IMANUILH 

174^1  k'liiil  Atriiiiti  Hiiiilli 
Sl*Httlll  4.  W'HHllllllflllU 


I'liiiii,  A  lli.'li.  I  .Si'iilll,  .  1  ,1 

\t  III  I'.  I  link,  1 1,  iivi'i  . 

Ill.I.Cd  Al'I'I.IANi  K  llIV  .  C.ii 
I'llil  MiiIiiIH  Cl, I'll.,  I((irlifi,l<‘r.  N  Y. 

I(  II  CiiHi'  null  O.  II.  ll•■Kl<*, 
.Si'iil  I  li- 

UK  I.AVAI,  .SI'.KAItAI  OK  CO., 
Ni  w  Viilk  Cily  ll,  l.liviil  I'lli'illi' 
III.,  .Sail  I' 1  uiirlitrii. 

UKKTA-STAIt  KKKCTKIC  CO.,  Clil- 
raau.  III.  W.  K.  Il■•n<lrey  Co., 
.Seattle;  W.  W.  Kirk  Co.,  .San 
l''rHnrinrii,  lam  AnK*'l<‘H,  Suit  laiki- 
C||y  ;  Miiiintuin  .Sittti'N  Murliy. 
Cii.,  lli'iivi'i. 

liK'l  KOI'I  l.llltltlCA'I  OK  CO..  Ill 
III, It.  .Mil’ll.  1'^.  .1.  O'Ci, Hill'll,  lam 
.\|IK‘  I'",  I’lUIlklill  .Sllll’H  Cl,.,  Ill  II 
VII.  Will.  S  Till  II,  I  1,1.,  I’liil 
liiiiil  ;  I  ,,111'1,'y  l’.ni/'|/.  C,,.,  Snll 

liiiiil  ,  Ciiiili’y  Kiiu'k.  Cl,.,  Suit 
Sl'HlIll’ 

UKXTKK  COMPANY,  TIIK,  Kuir- 
lielil,  lu.— (Jliilie  Kli-i’.  Co.,  Seal- 
lie;  Spokane  Paper  &  Slat.  Co., 
Spokane;  K.  M.  lluiiiHwiirlii, 
Piirllunit;  O.  C.  Kanne,  lam  An- 
uelea ;  K.  K.  Arnell,  Denver;  J. 
Veiir  lluniien.  Suit  I.ake  City. 

DICKK  TOOIa  CO,,  Downera  Oriive, 
III.  .SliH-ki'il  liy  Annririin  Aiilii- 


|nTT7sJ,CAVr! 

WAT  t  MOUM  Mf  If  N  b 

Duncan  Electric 

Manufacturing  Co. 

I.AFAYEITK  INDIANA 

A.  K.  Itlei’kemllh,  Diatrirl 

Manager  ....  I.ua  Aiigelca 
Kli'her  K  llratt  .....  Seattle 
Paul  A.  Diiudeii  ....  Denver 
lliiitril  Kler.  Supply  Co. 

Halt  I.ake  City 
lliiffiiian  Supply  Co. 

Alhugueniue,  N.  M. 


QUALITY  LIGHTING 

^  *Deuf-^%Uc 

The  DAY- LINE 

for  40-  and  100-watt 
Lamps 


For  Industrial  and  Commercial  Applications 


The  CORONADO 

for  four  40-watt  Lamps 

Surface  and 
Suspension 
Mounting 


^C/lt%CACHUcC  CH  ^  . 


C.  D.  Belt  &  Co. 
DENVER,  COLO. 
H.  B.  Squires  Co. 
SAN  FRANCISCO 


J.  E.  Redmond  Co. 
PHOENIX,  ARIZ. 

K.  O.  Kershaw 
LOS  ANGELES 


Raymond  Ackerman 
SALT  LAKE  CITY,  UTAH 


R.  M.  Comniti 
PORTLAND,  ORE. 


DAY-BRITE  LIGHTING,  INC. 

ST.  LOUIS  7,  MISSOURI 


iiiiilir  l’.|,  ■  .  .Sal,  a,  .Sail  1''|  iiiu'INru. 

I  .im  A  IIH<  lim. 

DIKIM,  MANIII'AcidkINC  cii 
I'.li /.a  III  I  ll  iiiii  I,  N,  .1  M.  K. 
.Sijiiiii'H  Cl,.,  Si'jitll,',  San  I’liiii. 
I’ini'i, ;  k;.  '/.iimiiii  yi  r,  la, a  Aiiki  Ii’H. 
DIKl.KC'l  K|i;  PK(»DI)C‘|'.S.  PlIU 
IiiiikIi.  Pn.  Tii  Stale  Supply 
I  uiii.,  lam  Aiiuilea,  .Sail  Kniii 
I'iari,. 

Dill. I'll  <11.,  .MlllN  C,,  Ni’waik. 
N.  .1  .liihlyii  C,,.  i,r  (  alif.,  .Sill, 

I’ rniirlai'o,  laia  Aiis'elea;  11.  S. 
K  III  a  ll  u  e  I  a  ,  .Seattle,  llriiuhart 
.Servile,  lleiivi'r,  .Salt  l.iike  (’ily. 
DOMINION  KI.I.C’I,,  MHi.  CO.. 
Maiihlii’lil,  O.  T.  K.  .S|i',l,iiiiir. 
Sl’allle;  Will.  P.  IliilIl  Cii.,  .Sail 
I'  l  aiii’iai’ii  :  .1.  K.  ,Slii|>|i,  lam  An 
|/rli-a. 

DONCAN  EI.KCTKIC  MFC.  CO. 
Diliiiit,  Mil'll.  I'll  r,'!  ri  ll  Ki|iii|i. 
i'unri'H.,  .Si'ulll,’;  Ki’i  ler  Wliil,-  Cu., 
.Sail  I'laiu’lai’ii  ;  II.  II.  Van  l.ii 
vi'ii,  lam  AiiKi’li'a. 

liOKKX  DIV.,  W,  Ii.  Conner  Kiig 
Oil'll.,  New  York  City  Krid  W. 
Kiilli,  .Sun  KranclHi'o  ;  J,  S.  Ear- 
lull  I .  lam  AiiKelea. 

DOKN  KUIMPMKNI  Co..  Il■lhllln, 
,Maaa.  laa.  Miiiiilalurk,  .San  I'laii 

i'i-,i'ii. 

DOUCl.AS  KIK  CKOSS-AKM  CO.. 

II.  !•'.  Vreeland,  Denver.  Culo. 
DKIVEK  CO..  WIUIIJK  K.,  New- 

ark,  N.  .1.  Elect  rieul  .Specialty 
Co.,  .Scat III',  Sun  EranclHco,  I.oa 
AiiKclca. 

DHIVEK-IIAKKIS  CO..  Ilarriaon. 
N.  J.  —  Angua-Campbell,  Inc., 
Seattle,  San  Kriinciaco,  Iaiu  An- 
gelea. 

lillMOKE  <  O.,  THE,  Kai'iiii',  Wia. 
Tliiia  Wiillaci'.  .San  l''rniiclM'o, 
lam  Anui'lia:  lliiiiy  Kinliii,  lam 

.\  iiKi'Ica. 

DUNCAN  EI.Et;.  MEG.  CO..  I.a- 
riiyeile,  lull.  A.  E.  Hlcckamilh, 
Dial.  Mgr.,  lam  Angclee;  Eichcr 
K  llralt,  Scntllc;  Paul  A.  Douden. 
Di  nvi-r  ;  Unili-il  Elec.  Siiiiply  Co.. 
Salt  l.iikc  City;  llotVnian  Siipiily 
Cii.,  .'Mliinini'niiic,  N.  M. 

IUIK\  EI.ECTKIC  l.,\,MP  III., 
INC.,  Ni'waik,  N.  .1.  .Millnii 
link,  I.oa  Aiincli'a. 

DUKAKOOK.  INC.,  Elkhart.  Iiiil. 
tiillitti'  Ai  Mcl.aii'ii,  .Si'iitllc.  Pni't- 
lanil  ;  C.  K.  Iluiit,  .San  Kraii 
ciacii. 

i:a<;i.e  Ei.EtiKic  meg  to.. 

INC.,  laiiig  laliiinl  t'ity,  N.  Y. — 
I  '.  .1.  Gl  ut  lilt  A.'  .Sima,  .Sail  Eriin- 
I'iacii;  Kay  K.  tnatint,  I.oa  AiigcIcM. 

l';.\<;i.E  MEG.  to..  Willaliiiig,  W. 
Vii.  Gillette  K  Mi'l.aicn,  .Si'iit 
tic,  Piii'tlanil  ;  .1.  .1.  lirown  Co., 
.Sun  l''innciaco.  laia  Angclea. 
E.VGI.E  .SIGNAI,  COKP.,  M.iliiii', 

III.  Signal  I'ilec.  .Su|i|ily  Co..  Kna 
.Viigelea;  lliii'olil  M.  Miiilson  Co., 
.Siattle;  Gciilge  11,  .Sheller.  Plliie- 
iiis. 

EAKI.Y  CO..  KDWAKD  E.  Elec. 
.Siu’cially  Cii..  .San  k'l  aiiciaco. 

KA.STEKN  SPECIAKTY  CO..  THE, 
Philadelphia,  Pa. —  Ken.  H.  Heat, 
Seattle;  A.  E.  iileckaniilh.  !»■ 
.'Xngi’lca;  ll.  .Stayncr,  Snll  I.ake. 

E.\.srM.\N  I'AG  .V  l.AKEl,  Ct).. 
San  l''i'a iieiaeii. 

EASY  WASHING  MACHINE 
(U)KP..  Syruciiie,  N.  Y.— F  S. 


Fenton.  .Ir..  Dint  Mgr.,  San  Kr»i,. 


l.tONtlMV  EUSE  Ai  MFC.  co 
Ctiieiigo.  III.  Dial.  Ollice*:  S»»r 
He.  San  I  laneiai'o,  l.oii  Ane^ 

llelivel.  ^ 


l.lilSON,  INC..  'I  H  OM  AS  x 
Oiling.,  .N.  .1,  Itiaiieh  alTlrii 

Seal  He,  San  I' raneiaeo,  lam  x#. 
g.  li  a  ;  llelivei,  .Salt  I.ake  City. 

I.lil  ;oN  tiENI'.KAI.  El. EC  At. 
Pl.lANt  E  (  INC..  Chir,^; 
III.  Hial.  .Mgia.  :  .1.  C.  |•|,,| 
.Seiilil.  .  H.  I).  Conklin,  lam  An', 
gel.  a;  K.  I'..  Kowley,  .Salt  Uk,  I 
IJiWAKIlS  AND  (  (IMPANY.INC. 
Not  walk,  t  oiiii.  k'.  A.  .Strahi'i'k. 

I  I,  .S,  III  He;  t;eo.  A.  Gray  ('„. 
San  kniiieineo:  ,1.  G.  Ponnriiy 
<11.,  lam  Aiigelea;  lliieiiii.(;,H,|a.r 
I  o..  Iienvei  ;  ti.  T.  .leiikiiiK  (’n. 
Iliillaa. 


kj  t  Ol.n  E  (  OKI'..  Tientoii,  N.  J, 
Pete  Hill'll,  Poitlaiiil  ;  J.  ly 
K.-yiailila,  laia  Angelea. 
I'.I.ECTKIC  AIK  IIEATEK  CO..  Div, 

A  iiiei'ii'iin  k  iiiiiiilry  Ei|iiip.  Cq 
.Mialiii  wiika,  linl.  k  red  W.  Carl' 
aim,  .Seattle,  ,1.  I.iiilvig  Haiiiirii 
Heiiver. 

k.I.Ei’TKIG  Airro  I.ITE  CO..  THE. 
Wire  Iliv.,  Port  Huron,  Mich.— 
H.  A.  I, name,  I.oa  AiigeleH,  Auto, 
iiiiilive,  Kinlio  anil  Magnet  Win'; 
(i<,iige  lie  Iteiiiiin.iril .  laia  .Xnirel., 
Aiieiall  Will. 

EI.I'A  TKIC  CON  I  KOKKER  AME'C 
CO.,  THE,  Cleveland,  O.-J,  C. 
Mi'Diillgilll,  .Senitle;  T.  K.  Hnutll 
<  o.,  Siiii  k’riineiseii  ;  TIiiiiiihh  Mo  I 
ehi.in  ry  t  o.,  laia  Angelea;  J.  B  ! 
Aiiililei',  Denver;  Kitir  Kiig'i. 
Co..  .Salt  I.ake  I'ily. 

EI.k.t'IKIC  I'TSH  SCKEEN  CO., 
Hollyu'iHiil,  Calif. 

EI.k;( 'I'KIG  IIEATEK  t  ()..  THE, 
Ml  iilgi  |iiii  I ,  t'liiiii.  A.  .1.  Itetarh. 
.Sun  kiaiieiaeii. 


EI,E<  IKIC  MACHINEKY  MFC. 
(T).,  Minnenpolia,  Minn. — R.  B. 
I.iiiie,  Senttle;  Tinling  &  Powrll, 
Spokane;  I,.  E.  Newton.  Port- 


li  ,k  n 


•  'I'lii'  ISlM..\'rilK  U  rmii'iil tally  «  <ll*'  | 

I  oiiiM-i  I  huHiTi  i'Iii  laai'ii  la  llinill* 
Hull  II  liaa  iiiaiiv  lets ulil aKm  m*'  I 
■  III'  I  niariil  luaal  u|n’a  lilaile  illinili'  I 

iiilllli'lTs  I 

Willi’  l.ir  Itiilli'llii  i:i'i  aiiil  rH  til  ; 
llll'  fal'lB  nil  llllH  llllillllf  ili'Vlcr.  ^ 

EI.Et  TKICAI.  ENt. INKERS  i 

KtllHPMENT  t O.VIPANY 

MHriise  Park,  lllinoii  1 

H  B  Sqiiircv  Cn.  A  A  Barber*  C*. 
S.iii  k'laliilBin  lam  tian'Ii'S 

(■raybar  Electric  Co. 

Sr.lllll’.  |•nlll.lllll.  lll'lllrr 
Sail  I.ake  I  Ily 


EI.Kt'TIIK' 

j  I{rpr0*tt4*ntin^ 

ENAMELED  .MKTAI.S  CO. 

EI.Et  TRK  AI.  KITTINIiS 

PittHliui'K  Staiidanl  ('niDliiit 

CORPORATION 

APPLETON  RI'llltER  CO. 

(\iiiiliiit  I'ittiiiKH 

ki'ietiiiii  anil  Rnhlier  Tape 

AUTH  ELECTRICAL 

OVERKAI'Gli  AND  AYRES 

SPECIALTY  CO..  INC. 

MFG.  CO. 

Miii'iiie,  Ciiniinei'i'ial  anil 

ami  IiwaiuU'sofiil 

Hiiapital  Signaling  Svsleina 

Lighting  Eixtnres 

a  1x1  iU'vicvH 

RKSGREKN  MFG.  CO. 

II.  C.  LITE  iMKt;.  CO. 

Solder  Lugs,  Potheiida, 

Piiitalile  Hand  Lunterna 

Splicing  Kita  nnd  (Timiaiunils 

for  All  Uses 

IHH  (leorgiu  Street  -  S.4N  FKANl'ISt'O  7  -  Telephane  KXbrook  1047 
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i]P?cliical  V/c‘cl 


i.nH  •  K  C.  (Juthric-,  Kan  Fran- 
W.  C.  Kinic.  lios  Anir*-I..t: 
Muell.-r.  I>eriv«fr;  Rlter 

E  VdmoncJ.  I'ho.'nlx ;  Kyli  p  & 

I... 

Cine  R-  Kan 

E  Tec ‘trig  power  equip. 

rORP  Philadelphia.  I  a. — J.  C. 
McOouBall.  Seattle:  C.  Ingalla 
Ran  FrancUco:  I...  W.  Thompaon. 

Angelet:  R.  F.  Hamilton. 
^nveV:  C.  F.  Cate.  El  Paao. 
electric  products  CO..  TIIE, 
Cli-v.lHn.l.  Oh...  I'..  Wilroy 

(■„.  San  l-  inn.  .'.  "  :  •  '  R'"!/. 

Ix>«  Arm- 1.  - :  Wm.  .1.  <"iiii.ll, 
I’rii’tlMnd. 


electric  sales 

COMPANY 

/  ,  7.  irt  !!'  /'■  <  X!  iiliihri'H 

|tl|2  Maple  A\e. 

|..ia  Anaeli-a  1.1.  t'alit. 

CLIFTON  CONDUIT  CO. 
CHICAGO  ROLLER  SKATE  CO. 
DANBURY-KNUDSEN 

rattan  MFG.  CO. 

WARE  BROS. 


KI.K*  run:  SKKVK  E  MFC.  CO., 
i'hila.l.-liihia.  I’a.  Harry  M.  Eul¬ 
er  f’l,..  I'ortlari.l  ;  Dorn  Politen, 
.San  I'  raneiMei)  ;  A.  W.  Arlin,  l>>a 
Atik.I.'*:  I'lanklin  .Saha  Co.,  l><ri 
V.  I  ;  C.inh  y  Eiip'p.  •  •>..  .Sail  l.ak"- 
Cilv. 

EI.EC'ntlC  specialty  CO.. 
.Stanfoi.l.  Conn,  hl.rl  riial  .Spi-- 
rially  Co..  .San  Franriae.i,  l.oa 
Afip.-ha.  P.MlIan.l,  .Seallh'. 
ELEC'IKIC  SPUAYn  t<»..  TIIE, 
ShehoyKan,  Wia. —  Fred  Drum- 

l.aiigh,  Portlan.l  ;  I.eland  E.  tlreen. 
.San  Franeiseo :  E.  C.  I.ipahiehl. 

I. oa  Anp.l'M. 

KLEt:TRIC  .STEAM  RADIATOR 
flORP.,  Detroit,  Mich.— General 
Elec.  Kupply  Corp.,  all  principal 
citiea. 

ELECTRIC  STORAGE  BATTERY 
CO..  THE.  Philadelphia.  Pa.— 
Branch  OfRcea ;  Seattle,  San  Fran- 
risco,  I.o«  AriKelea,  Denver. 

ELECTRIC  SWITCH  CORP.,  Co- 
lumhiia,  Ind. —  Indnatrial  Agenclea, 
.Seattle;  A.  Smith  F^ig'g.  Co., 
San  Fraiiclaro. 

ELECTRIC  VACUUM  CLEANER 
•  O.  INC..  Clevi'land.  O.  K.  L. 
Itaiiil,  San  I'laneiheo.  Poilipnd: 
A.  !• .  .SehloHM  r.  I.om  AnKi  h  a. 
ELECTRICAL  ENGINEERS 
EOUIP.  CO..  Melroae  Park.  III.— 

II.  H.  .Sqiiirea  t'o..  San  Franciaco; 

A.  A.  Ilurhi  ra  loa  AnKehn ; 

Graybar  Ehc.  Seattle,  Port¬ 

ia  ml.  Denver,  .Salt  Lake  City. 

L  LE<  'I  It  I  <  A  L  <  «)  .M  .M  U  N  1C  A- 
TIO.N.S.  .San  I'rain’isi'o. 


STOP  FISH  BY  ELECTRONICS 

Convert  your  preier.f  Iraih  rack  or  fish  screen  into  a  Burkey  Electric  Fish 
Screen  and  niiminate  ahiit-downy  and  cleaning  eipenie.  Saves  power, 
sleel  and  fish.  Available  now  on  your  priorily. 

Used  by  Leading  Power  and  Water  Companies.  Write  for  Details. 

ELECTRIC  FISH  SCREEN  CO. 

1130  N.  Poinsettla  Place  Hollywood  44,  California 


It  must  give  PULL  LIMIT  protection  before  it  blows! 


Fuses  are  the  *'Hot  Seats" 
of  your  circuits . . .  must  stop 
the  current  "cold"  when 
electrical  equipment  is  men¬ 
aced  by  shorts  or  overloads. 

Economy  Fuses,  with 
the  "Drop  Out"  Renewable 


HERS  EXCLUSIVELY 
:;IMCE  1911;  First  to  be 
upprovod  by  Under- 
writers  Laboratories.  Inc. 


Links,  give  you  /u/I  liiait 
protection,  and  yet  do  not 
cause  needless  current 
interruptions. 

Economy  Fuses  and  "Drop 
Out"  Renewable  Links  are 
being  constantly  improved 
in  quality,  performance 


and  dependability 

ItCOIKaBr 
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REPRESENTATIVES  IN  ALL  PRINCIPAL  CITIES 


ELECTRICAL  FACILITIES,  INC.. 
Oakland,  Gallf. — A.  F.  Bh-ckamith. 
I»«  Angi-h’a :  Paul  A.  Dotjden  & 

•  o..  Denver. 

EI.ECTRICAL  FITTINGS  CORP.. 
New  York.  N.  Y.— Keeler- White 
f'ri..  .Sr  atfle ;  Eh  rtric  AKench-g. 
Die..  San  FranciBert  ;  Riitkin 
Elect  rie  Knlea,  AngcleH. 

ELECTRITE  FENCE  CO..  White- 
wHt.r.  WiB  W.  M.  St. eh  F>... 

I  .OB  Atltf.’h'B. 

electroline  company.  Chic*. 

Ko,  III. — D.  H.  Lundin  A  Co., 
.Seattle;  Geo.  E.  IDinn  f'o.,  .San 
FrarielBco  :  W.  D.  Ilnwzi-,  Lris 
Arig.'leH;  .1.  L.  llatiBen,  Denver. 
FLEfn'KffMASTER.  INC.,  Detroit. 
Mieh.  DorneBtie  ApiilianeeB :  Af- 
t«ri-Lem|i  Klee.  Co.,  lioiBe  ;  Stuhlm 
Kh  f.  Co.,  i‘oi'1  laritl  :  .Sherman- 
SweriBori  K-  ABHoeiatiH,  Lob  An- 
(ri-h-B ;  I’liirel  .Sound  Aiipliance 
.Sah-B  Co..  .Si  allh  .  Spokam- ;  Me- 
Cormar-k  A  Co..  .San  FraneiBCo. 
Heavy-Duty  Appliam-eB:  Greene- 
Wirikhr  Ct>.,  Seattle,  .S[)okan<', 
I’ortland;  W.BtinirhraiBe  Kh-etrie 
.Supiily  ('<>.,  .San  FraneiHro  ; 
Chatl.B  Brown  Hotel  Kupply.  San 
l■■^arleiBt•o ;  Barker  BroB..  I»b  An- 
h-B  ;  .Str-fTen  llroB.  Hr.tel  .Sup¬ 
ply  Co..  IxtB  Angeles. 

electro  -  nite  carbon  CO., 

Philadelphia,  Pa. — T.  R.  Routh 
Co.,  San  F'ranciaco. 

EMERSON  ELEC.  MFG.  CO..  THE. 
.St.  I.ouiii,  Mo. —  I/eading  WholV 
fialera. 

ENAMELED  METAL.S  CO..  PltU- 
burgh.  Pa.  —  Fileotric  Agencies, 
Inc..  San  Franciaco :  Alexander 
W.  Bromberg,  1.08  Angeles;  Fred 
Staible,  Inc..  Denver  ;  Reichardt 
Ehc.  Co..  Houston. 

ESSEX  WIRE  COKB..  Fort  Wayne. 
Dill.  Factory  at  Anaheim,  f-'alif. 

Tri-.Stali  .Supply  Corp..  Seattle, 
.San  |•farleiseo.  I.os  Angeles. 

ESSE  WIBK  CORP.  OF  CALIF.. 
Anaheim,  Calif.  Tri-State  .Sup- 
|)ly  <!orp.,  Seattle.  .San  Fran- 
eihco,  I.OB  AtigeleB. 

ESTERLINE- ANGUS  CO..  THE. 
Indianapolis,  Ind. — A.  H.  Cox  A 
Co.,  Inc.,  Seattle :  Geo.  H.  Hoff¬ 
man,  Portland ;  T.  R.  Routh  Co., 
San  Francisco:  A.  A.  Barbera. 
1.08  Angeles;  Paul  A.  Douden, 
Denver;  J.  E.  Redmond  Co., 
Phoenix. 

EUCLID  RUBBER  COMPANY. 
Cleveland,  O. — Oinsolidated  Sales 
Co.,  San  FranclBro,  Ix)s  Angehs. 
EUREKA  VACUUM  CLEANER 
C(}.,  Detmit,  Mich.  Branch  Ofli- 
ees :  Portland.  San  h'rariclHco.  Ixts 
Angeles.  Denver.  Salt  Lake  f^ity. 
EVERSTICK  ANCHOR  CO..  THE. 
Fairfield,  la. —  National  distribu¬ 
tors  of  Pole  I.inc  Hdwe. 

F.  A.  B.  MANUFACTURING  CO.. 
Oakland,  f'alif.  —  Berg  -  Evans 
Chain  Co.,  Seattle.  Portland :  S. 
f).  Otrich  Co.,  San  Francisco; 
.M<  t ropolitan  Supply  (’ori).,  lyis 
Angeles;  llendrie  &  BolthofT  Mfg. 
A  Suiiply  Ct>.,  Denver. 
FAIRBANKS.  MORSE  &  CO..  Chi- 
eago.  III — Branch  Offices  :  Seattle. 
I'ortland.  San  Francisco.  Ixts  An¬ 
geles.  Denver,  Salt  I.ake  City. 
FANSTEEL  METALLURGICAL 
CORI’.,  North  Chicago,  Ill. — Dist. 
Offices:  Seattle,  Los  Angeles. 


1  ABADAY  ELE<  .  COUP..  Chicago. 

III.  Signal  Elec.  Supply.  San 
|•'rarleiHe€l.  I.<>b  Ang<  h’s  ;  W.  W. 
Wheat  K  .Son.  .Sealth'. 

FARIES  MEG.  CO..  Decatur.  III. 

P.  D.  Callahan,  Lfm  Angeles. 

KABKELI.tlY  (  «)..  Philad.  Iphia. 
Pa.  Hodges  A  Clomt).  .San  Kran- 
eiseii  ;  O.  W.  Cminihs.  I.ob  Angeh  s. 

FAST  A  f'O.,  .Jf)HN  K..  Chieago. 
III.  .Maydwi'll  A  Hai'tzell.  Ine., 
IV)rtlanii  ;  Waltham.  DeWitt  A 
Krusi,  San  Francisco ;  R.  E.  Cun¬ 
ningham  A  Son,  \Am  Angeles. 

FEDERAL  ELECTRIC  CO..  INC.. 
Chieago,  III.  Northwestern  Ageii- 
eies,  .Seattle;  F.  M.  Nieholas  Co.. 
.San  Franci.Bco ;  ,1.  T.  Hill,  Ixis 
Angeles. 

FEDERAL  ELEC.  PRODUCTS  CO., 
Newark.  N.  .1. — J.  M.  f'avanaugh, 
Portland  ;  Hodges  and  Glomb,  San 
Francisco:  A.  W.  Bromberg,  Los 
Angeles. 

FENWAL,  INC..  Ashland,  Maas.— 
Montgomery  Bros..  .Seattle,  Port¬ 
land.  San  Francisco;  Peterson 
f.'o..  Denver. 

FERRANTT  ELECTRIC.  INC.,  New 
York  City  —  Instruments  and 
Transformers:  Burton  R.  Stare, 
.Seattle  ;  H.  B.  .S<iuires  (>)..  San 
Francisco;  H.  D.  Easterbrook.  I.os 
Angeh-s. 

FIBRE  f.'ONDUIT  CO..  New  York 
City  Graybar  Electric  Co.,  Gen¬ 
eral  Electric  Supply  Corp.,  all 
pi'ineipal  cities;  .Martin  Noaek, 
,San  Erancisco. 

FIDELITY  MACHINE  CO..  Phila- 
deliihia.  Pa.  E.  G.  Paules,  Ixis 
A  ngeles. 

FITZGERALD  MFG.  CO.,  THE. 
Torrington.  Conn.  ■ —  Branch  Of¬ 
fice  :  I»B  Angeles. 

FI.EXO  WIRIi  f’O..  Syracuse,  N.  Y, 
A.  H.  .Smedley,  Pasadena. 

FOSTER  WHEELER  CORP.,  New 
York  f.'ily  Roht.  D.  .Spear,  .San 
Fianciseo;  D.  .M.  Hoilges,  I/)s 
Angeles. 

FO.STORIA  PRESSED  STEEL 
f.'ORP.,  THE.  Kostoria,  Ohio  — 
Fostoria  Industrial  Service,  .Seat¬ 
tle.  San  Francisco.  Ix)S  Angeles 

FOUCH  ELECTRIC  MFG.  CO.. 
Portland.  Ore. 

FOUR  WIIEEI,  DRIVE  AUTO  CO.. 
<  lintonville.  Wis.  Arizona:  Ari- 
zona-Ceilar  Ra|)iils  (1)..  Phoenix  ; 
California:  H  illrnan-Kelhy  <>>., 

I/OS  Angi  h-s.  EWT)  Pacific  Co.. 
San  Francisco;  Oilorado:  Lifterty 
Trucks  A  Parts  Co..  Denver; 
Idaho:  Intermountain  E<iuipment 
fhi..  Boise;  Montana:  StefTeck 
E(|uip.  Co..  Helena;  Nevada:  Al¬ 
lied  Kf|uip.  Co..  Reno;  New  Mex¬ 
ico:  The  Myers  Co.,  Las  Cruces; 
Oregon  :  Feenaughty  Machinery 
Co..  Portland;  Utah:  Cate  Equip, 
f'o..  Salt  Lake  City;  Washington: 
Feenaughty  Machinery  Co..  Seat¬ 
tle,  Spokane;  Wyoming:  Wor¬ 
tham  Machinery  C<i.,  Cheyenne. 

FOWLER  MFG.  CO..  Portland,  Ore. 
Harper-Magee  Inc.,  Portland. 
S<  atth',  .Sjwikane :  Flint  Distribut¬ 
ing  Co.,  Salt  Lake  City,  I.arson 
Distributing  Co..  Denver. 

IRIGIDAIRE  DIVISION.  GENER¬ 
AL  MOTORS  CORP.,  Dayton.  O. 
—  Roger  G.  Hutchison,  Pacific 
Sales  Mgr.,  Oakland.  Branch  Of¬ 
fices;  Seattle,  Spokane,  Portland. 


FAST  CAPACITORS 


SOLD  IN  THE  WEST  BY 

Waltham,  De  Witt  &  Krusi 

630  MONADNOCK  BLDG.,  SAN  FRANCISCO  5.  CALIF. 

R.  E.  CUNNINGHAM  A  SON  MAYDWELL  A  HARTZELL 

628  Edison  Building  1233  N.  W.  12th  Avenue 

Los  Angeles.  California  Portland,  Oregon 


JOHN  E.  FAST  &  CO.— 

3123  N.  CRAWFORD 


MAIN  OFFICE  &  PLANT 
CHICAGO  41,  ILLINOIS 


■'When  You  Think  of  Capacifory  .  .  .  Think  FAST" 


It  look  ypors  to  develop  the  Fairhaiiks- 
Mor!*e  <*eiitrifiipally-easl,  oiie-pieee  <“op- 
per  rotor.  Hut  it's  worth  it.  Hedii<*ed 
operating eosts aii<l  loii;i;er,  more  depend- 
ahle  serviee  are  the  residts. 

Hilt  those  aren't  the  only  advantages 
you  jjet  in  a  Fairhanks-Morse  Motor. 
'Phere's  a  loiif;  list  of  other  features  that 
all  adtl  u|>  to  better  serviee  for  yon.  Note 
the  list  helow.  That’s  why  we  eall  it  to¬ 
morrow's  motor  today. 

4'heeii  MJhI  M*Ium  ^'eaiureH 

l*role<*le<l  Frunie—  Dripping  liqiiidM  uiitl  falUiiK 
purticli*!,  iii  any  iiioiiiitin^ 


Kynimelrieal  lleNi]ilii — l{<'>orsil>lt‘  Trainr  pro- 
r«>r  loi'atin^  4‘oniliiil  l»o\  on  tMlh<‘r  siilr.  iti'arin^ 
arms  <*an  Im*  inonnicd  in  iiny  one  of  r<»nr  |M>silions 
*)0°  apart. 

OoNsflow'  Ventilafi4»n  —  Another  exelnsive  fea¬ 
ture  in  frames  22 1  to.'i6.>  ineliisive.  Air  moves  in  iMitli 
directions,  providin;;  a  motor  of  uniform  tempt'ra- 
tiirt*.  Nf>  liot  s|Mits. 

Ileeesseil  ll<»x — An  innmation  f«»rneat 

installati<»ns.  ('.hoiee  of  conventional  I»o\  or  frame 
re«‘ess  with  «‘o\er  flush  with  frame. 

KalaneecI  I'liaraeterislies —  Motor  rated 
with  hi^h  eftieienc'y  and  {Htwer  factor  and  e\<‘ellent 
starting;  iind  ac-eelerat in^  torques. 

Ball  Hear! ii;£n  —  Sealed  in  and  protected. 

>\rite  Fairliunks-Morse.  Fairhunks-Morse  Itlda..  F.liieaKo 
Illinois  or  the  hruiieli  nearest  yon  for  information. 


Fairbanks -Morse 


A  name  worth 
remembering 
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BETTE 

BETTE 


OTOR 

OTOR 


ONLY  A  FAIRBANKS-MORSE 


MOTOR  HAS  THE  EXCLUSIVE 


ROTOR 


Centrifugally  Cast  in  One  Piece 
and  of  Copper 


Seattle,  Wash.,  1226-28  First  Ave.  So.  •  San  Francisco,  Calif.,  35  Harrison  St. 
Portland,  Ore.,  105  S.  E.  Taylor  St.  •  Los  Angeles,  Calif.,  2401  Santa  Fe  Ave. 
Denver,  Colo.,  1500- 17th  St.  •  Salt  Lake  City,  Utah,  167  S.  W.  Temple  St. 


c,n  Fwn'ci*co.  Oakland,  Los  An- 
nlct,  Salt  Lake  City. 

P^K  CORP..  THE.  I.on(t  Island 
ritv  N.  Y.— J.  D.  Sparks,  Seattle ; 
H.  C.  Ross,  Los  Angeles;  Thad  J. 
fitsvens.  Salt  Lake  City. 

PAMNER  elec.  MFC.  CO..  Em- 

°^ille:  Calif.-Maydwell  &  Hart- 
le)}  Inc..  Seattle,  San  Fran¬ 
cisco.  I»a  Angeles.  Portland. 

PAWOR  ELECTRIC  CO..  Bridge- 
Wrt  Conn.-C.  J.  Gratiot  & 
Sons.  San  Francisco.  Los  An- 

ELEC.  SPEXHALTY  CO.. 
Chlesgo,  III.— W.  R.  Hendrey  Co.. 
Seattle;  C.  K  Ingalls.  San  Fran¬ 
cisco  :  R.  E.  Cunningham  &  Son, 
Los  'Angeles;  MounUln  States 
Mschlnery  Co..  Denver;  Rlter 
Bnf’g.  Co..  Salt  Lake  City;  F. 
W  Gorman.  El  Paso. 

0.  C.  A.  MFG.  CO.,  PltUlleld. 
Mass. — Joslyn  Co.  of  Calif.,  Los 
Angeles;  General  Elec.  Supply 
Co.,  principai  cities. 

GEIER  CO..  THE  P.  A.,  Cleveland. 
O.— P.  R.  Conley.  Seattle;  E.  N. 
Tnmquist.  Fair  Oaks,  Calif. 

GEM  ELECTRIC  MFG.  CO.,  Nevr 
York  City— George  Kraft.  Port¬ 
land  ;  Albert  Groeachel,  Wm,  Wee- 
ton,  San  Francisco. 

general  CABLE  CORP.,  New 
York  City — Sales  Offices:  Seattle. 
San  Francisco,  Los  Angeles,  Dal¬ 
las. 

general  ELECTRIC  CO..  Sche¬ 
nectady,  N.  Y. —  R.  M.  Alvord, 
Commercial  Vice-President.  Pa¬ 
cific  District.  San  Francisco ;  A. 
S.  Moody.  Commercial  Vice-Presi¬ 
dent,  Northwestern  District,  Port¬ 
land  :  A.  L.  .lones.  Commercial 
Vice-President.  Rocky  Mountain 
District.  Denver. 

-APPARATUS  DEPARTMENT. 
Schenectady,  N.  Y.  A.  J.  Jones, 
District  Manager,  Pacific  District: 
offices  at  San  Francisco,  Oakland. 
Los  Angeles,  San  Diego,  Phoenix. 
J.  R.  Murphy,  District  Manager, 
Northwestern  District;  offices  at 
Portland,  Seattle,  Spokane.  F.  H. 
Doremus,  District  Manager,  Rocky 
Mountain  District:  offices  at  Den¬ 
ver,  Salt  Lake  City,  Butte.  Mont. 


-ELECTRONICS  DEPARTMENT. 
Schenectady.  N.  Y.  Walter  Bo¬ 
land,  Manager,  Western  District ; 
Offices  at  San  Francisco,  Los  An¬ 
gelos. 

-CHEMICAL  DEPARTMENT. 
Pittsfield,  Mass.  D.  C.  Bradt, 
Representative,  Ix)s  Angeles. 

—APPLIANCE  &  MERCHANDISE 
DEPARTMENT.  Bridgeport, 
Ckjnn.  B.  M.  Tastsie,  District  Mgr., 
Pacific  Coast  District ;  offices  at 
San  Francisco,  Ix)s  Angeles,  Se¬ 
attle. 

—CONSTRUCTION  MATERIALS 
DIVISION,  Bridgeport.  Conn.  J. 
O.  Dillingham,  Di.strict  Manager, 
Pacific  Coast  district ;  offices  at 
San  Francisco.  Los  Angeles,  Port¬ 
land.  Salt  Lake  City. 

—LAMP  DEPARTMENT,  Cleve¬ 
land,  Ohio.  M.  C.  Hixson,  Man¬ 
ager,  Pacific  Sales  District,  Oak¬ 
land.  E.  P.  Markee,  Manager, 
South  Pacific  Sales  District ; 
offices  at  Los  Angeles,  San  Diego. 
L.  R.  Wilson,  Manager,  North 
Pacific  Sales  District.  Portland ; 
offices  at  Seattle,  Spokane.  G.  O. 
Hodgson,  Manager  Rocky  Moun¬ 
tain  District,  Denver ;  offices  at 
Denver.  Salt  Lake  City. 

GENERAL  ELECTRIC  X  -  RAY 
CORP.,  Chicago.  III. — Branch  Of¬ 
fices:  Seattle.  Spokane,  Portland, 
San  Francisco,  Los  Angeles,  Den¬ 
ver,  Salt  Lake  City. 

GENERAL  LUMINESCENT.  Chi¬ 
cago,  III. — A.  B.  Smedley,  Pasa¬ 
dena  ;  Northwestern  Agencies, 
Seattle. 

GENERAL  RADIO  CO..  Cambridge. 
Mass. — Frederick  Ireland,  Eng’r., 
Los  Angeles  Branch. 

GEORGE  COMPANY,  P.  D..  SL 
Louis,  Mo.  —  Tri-State  Supply 
Corp.,  Los  Angeles :  San  Fran¬ 
cisco,  Seattle. 

GIBSON  ELEC.  REFRIGERATOR 
CORP.,  Greenville,  Mich. — Seat¬ 
tle  Hdwe.  Co,,  Seattle ;  Spokane 
Paper  &  Staty.  Co.,  Spokane ; 
Elec’l.  Distributing.  Inc.,  Port¬ 
land  ;  H.  R.  Basford  Co.,  San 
Francisco ;  Graybar  Elec.  Co.,  Los 
Angeles. 


COLD  CATHODE 


wait 


COLOVOLT  Lamps 


Total  lumen  output  per  lamp .  .  2200 

Average  lamp  life . 10,000  hours 

Lumens  per  watt  of  lamp .  52.4 

Lumens  per  watt  including  reactor  losses .  41.5 

Overall  power  factor  (2  lamps  operating  on  I  duo  ballast)  . 99% 

Primary  voltage  .  118 

Primary  amps  (2  lamps  operating  on  I  duo  ballast) . 96 

Primary  wattage  (2  lamps  operating  on  I  duo  ballast) . .109  watts 

Primary  V.A.  (2  lamps  operating  on  I  duo  ballast)... . 109.7 

Amps — Capacity  lamp  . .118 

Amps— Inductive  lamp  . . 122 

Average  lamp  voltage . 450 

Average  lamp  V.A .  54 

Average  lamp  wattage .  42 

Surface  brightness  of  lamp  .3.4  candlepower  per  square  inch 


W  est  Coast  Representatives 
A.  B.  SMEDLEY  NORTHWESTERN  AGENCIES 

IS  Euclid  Avenue  2411  First  Avenue 

Pasadena  I,  California  Seattle,  Washington 


GENERAL  LUMINESCENT  CORP. 

^^POn/moN  Federal  Street  Chicago  5,  Illinois 


GEO.  A.  GRAY  COMPANY 

2720  17th  St.,  San  Francisco  10,  Calif.  HEmlock  1526 

MANUFACTURERS'  REPRESENTATIVES 

COLUMBIA  METAL  BOX  CO. — Steel  cutout  cabinets,  Navy  spec.  42-B-9 
Spare  Parts  Boxes. 

EDWARDS  &  COMPANY,  INC. — Electric  signaling  devices — Marina  and 
Industrial 

HENDERSON  ELECTRIC  COMPANY— Conduit  bending  tools,  boring 
machines 

McGILL  MANUFACTURING  COMPANY 

Levolier  switches,  lamp  guards,  portables 
PASS  &  SEYMOUR,  INC. — P  &  S  wiring  devices,  ALABAX  lighting  fix¬ 
tures,  Navy  9-S  switches 

THE  WIREMOLD  COMPANY— WIREMOLD  raceways,  lighting  strips, 
loom,  fluorescent  fixtures. 


GILFILLAN  BROS.,  INC.,  Loe  An¬ 
geles,  Calif. — H.  E.  Zobrist.  Seat¬ 
tle  ;  L.  D.  Heater  Music  Co., 
Portland;  E.  J.  &  Jack  Totten, 
San  Francisco ;  Graybar  Elec.  Co., 
GLOBAR  DIVISION,  THE  CAR¬ 
BORUNDUM  CO.,  Niagara  Fails, 
N.  Y. — Electric  heating  elements. 


Pacific  Abrasive  Supply  Co.,  San 
Francisco ;  Radio  resistors,  Har¬ 
ry  A.  Lasure  Co.,  Loe  Angeles. 

GLOBE  AMERICAN  CORP..  Ma^ 
comb.  III. — Gillette  &  McLaren, 
Seattle,  Portland ;  Henry  Wolff  A 
Co..  San  F^neisco. 


TRANSFORMERS 


Since  1909 


GARDNER  fitsrco. 

4227  Hollis  St.  Emeryville  8.  Calif. 

STANDARD  SIZES 
BUILT-TO-ORDER 

OIL  FILLED  Gardner  Transformers  give  dependable,  trouble-free 
performance — tanks  electrically  welded  from  heavy  gauge  sheet 
steel — heavy  radiator  tubas — cores  of  new  silicon  steel.  Standard 
accessories  are  furnished  as  required  by  N.E.M.A.  Standards. 
Built  in  standard  sizes  from  1.5  to  1500  KVA. 


4227  Hollis  St. 


AIR  COOLED  transformers  can  profitably  be  used  by  industrials 
where  incidental  lighting  can  be  taken  off  the  power  circuit. 
Voltage  can  be  changed  at  the  point  needed,  making  long, 
expansive  conduit  runs  unnecessary.  Convenient  knockouts  are 
provided  at  sides  and  bottom  of  the  case  for  conduit  connec¬ 
tions.  Built  in  standard  sizes  from  .100  to  50  KVA. 

GARDNER  builds  a  complete  line  of  NEON  and  OIL  BURNER 
IGNITION  transformers.  We  build  to  order  for  special  voltage 
requirements — special  taps  and  bushing  arrangements,  or  a 
change  in  dimensions  to  fit  available  space.  Write  us  for  com¬ 
plete  information. 


MAYDWELLs  Hartzell 


SAN  FRANCISCO 


=  INCORPORATED  . ^ 

LOS  ANGELES  PORTLAND  SEAULE 
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GOOD  ALL  RUBBER  CO..  Los 
AriKoles — Carl  Potter.  San  Fran¬ 
cisco  :  Gene  Moss.  Salt  I^ke  City  : 
Joe  Moss.  Seattle. 

GOULD  STORAGE  BATTERY 
CORP.,  Depcw,  N.  Y. — R.  P. 
Anderson.  Los  Angeles :  H.  T. 
Merritt.  San  Francisco :  F.  U. 
Pelletier.  Portland :  L.  E.  How¬ 
ard.  Spokane  :  W.  Brackney.  Den¬ 
ver. 

GOULDS  PUMPS,  INC..  Seneca 
Falls,  N.  Y. — Woodin  &  Little. 
Inc.,  San  Francisco;  R.  M.  Wade 
&  Co.,  Portland.  Seattle;  Mine  & 
Smelter  Suiiply  Co.,  Denver,  Salt 

I. ake  City. 

GRAYBAR  ELECTRIC  COMPANY, 
New  York  City — Branch  Offices: 
Seattle,  Spokane,  Tacoma,  Port¬ 
land.  San  Francisco,  Sacramento, 
Los  Angeles,  San  Diego.  Salt 
Lake  City.  Oakland,  Phoenix. 
GREAT  WESTERN  FUSE  CO.. 
Pittsburgh,  Pa.  —  Northwestern 
Agencies,  Seattle ;  F.  M.  Nicholas 
Co..  San  Francisco ;  Strieby  & 
Barton.  Los  Angeles. 

GREEN,  INC..  R.  H.,  Dayton.  O. 
— Branch  Office,  Oakland,  Calif.  ; 

J.  G.  Pomeroy  Co.,  Los  Angeles. 


Frank  W. 
Cvorman 

1309  Texas  Street 
El  Paso,  Texas 
Manufacturers 
Representative 

Ohio  Brass  Co. 

Line  Matetrial  Co. 

Pacific  Elec.  Mfg.  Corp. 
G  &  W  Elec.  Spec.  Co. 
Control  Corporation 
llg.  Elec.  Ventilating  Co. 
Herman  D.  Steele 
Metropolitan  Device  Corp. 
Sangamo  Elec.  Co. 


GREENE  ELECTRIC  FURNACE 
CO.,  Seattle.  Wash. 

GREENLEE  TOOL  CO.,  Rockford, 
Ill.— J.  B.  Lippincott  Co.,  Seat¬ 
tle,  San  Francisco,  Los  Angeles. 
GREGORY  ELECTRIC  CO..  Chi¬ 
cago,  III. — Branch  office,  Los  An¬ 
geles. 

GREIST  MFG.  CO.,  THE,  New 
Haven,  Conn.  —  Fred  C.  Wood, 
Portland:  Lewis  Glassman,  Los 
Angeles;  R.  F.  Hamilton,  Denver: 
Grover  Moore,  Fort  Worth. 

THE  GRISWOLD  MFG.  CO.,  Erie. 
Pa. — W.  F.  Smith.  Dist.  Mgr., 
Los  Angeles. 

GUTH  CO.,  THE  EDWIN  F.,  St. 
lA>uis.  Mo. — L.  M.  Baxter,  Port¬ 
land  :  Ray  Fox.  Los  Angeles ; 
John  Allan  Ware.  San  Diego; 
Stevens  Sales  Co.,  Salt  Lake  City. 
H-B  ELECTRIC  CO..  Philadelphia. 
Penn. —  Instrument  Lab.,  Inc.,  Se¬ 
attle  ;  James,  P.  Hermann  Co., 
San  Francisco:  A.  A.  Barbera 
&  Co..  Los  Angeles::  Urquhart 
Service,  Denver. 

H  D  ELECTRIC  CO.,  Chicago,  Ill. 
— T.  S.  Wood,  Seattle ;  L.  A. 
Nott,  San  Francisco :  H.  W. 
Wittenberg,  Ix>s  Angeles ;  J.  E. 
Redmond,  Phoenix. 

HALL  LAMP  COMPANY.  C.  M.. 
Infra  Red  Radiant  Heat  Div., 
Detroit.  Mich. — E.  M.  Chamberlin. 
Los  Angeles. 

HAMILTON  BEACH  MFG.  CO., 
Racine.  W'is. — R.  M.  Saunders, 
Dist.  Mgr.,  Los  Angeles. 

HAMMOND  IN.^TRUMENT  CO., 
Chicago.  III.  —  Continental  Sales 
Co..  San  Franci.sco. 

HANKSCRAFT  COMPANY.  Madi¬ 
son.  Wis. — Erlach-Lee  Co.,  San 
Francisco. 

HARMONY  MFG.  CO.,  Los  Angeles. 
Calif. — C.  P.  Keeler  &  Co..  Seat¬ 
tle,  Portland:  Wm.  F.  O'Keeffe, 
Jr.,  San  Francisco;  A.  N.  Baird, 
San  Diego. 

HARTMAN.  B..  Long  Beach,  Calif. 


Gough  Industries,  inc 


RUBBER  PRODUCTS 

Designed  atul  Built  to 

"EARN  THEIR  COST" 

HOSE  —  BELTING  —  PACKING  —  SPECIALITIES 
RUBBER  FOOTWEAR  —  CLOTHING  —  GLOVES  —  APRONS 
CUSTOM  MADE  MOULDED  GOODS  —  EXTRUDED  GOODS 

GOODALL  RUBBER  COMPANY 

’I 

LOS  ANGELES 
510-14  E.  Fourth  St 
Michigan  2207 


Established  1870 


SALT  LAKE  CITY 
251  W.  So.  Temple  St, 
Phone  3-8021 


SAN  FRANCISCO 
678A  Howard  St. 
Sutter  7944 


SEATTLE 

5241/2  First  Ave.  So. 
Elliot  7043 


Mills:  TRENTON,  New  Jersey 
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ARE 

BUT.  •  .THEY  CAN  BE  CONTROLLED 

jj^niZnK*Flu-0-Flectors 


Uhe  even  distribution 
and  high  intensity  of  light  in  this 
warehouse  installation  for  a  large 
Eastern  manufacturer  is  a  result  of 
"punch-design"  ALZAK  Aluminum 
Reflectors  in  GUTH  FLU-O-FLEC- 
TORS.  The  scientific  engineering  in 
this  amazing  fixture  controls  and 
directs  light-rays  to  the  useful 
working  plane,  notwithstanding 
the  diffusing  characteristics  of  the 
Fluorescent  light-source.  FLU-O- 
FLECTORS  control  the  light,  and 
direct  it  where  it  will  do  the  great¬ 
est  good.  Like  a  series  of  bouncing 
balls,  the  light-rays  bounce  off 
FLU-O-FLECTOR's  engineered  con¬ 
tour  in  a  pre-determined  direction. 


INSTALLATION  DATA 

One  hundred  and  sixty  GUTH  FLU-O-FLECTORS,  each 
with  four  40-watt  white  fluorescent  lamps,  are  installed 
to  illuminate  this  area  — 120'  wide  by  200'  long  (10 
bays  at  20').  FLU-O-FLECTORS  are  mounted  along 
the  roof  trusses  on  6'  centers— therefore  spacing  is 
6'  X  20'.  The  mounting  height  is  22'  3"  above  the  floor. 
20  to  25  Foot-Candles  of  light  is  delivered  at  the  work¬ 
ing  plane.  This  means  only  0.75  watts-per-square-foot 
for  20-25  Foot-Candles  (in  service)  on  22'  mountingl 

FLU-O-FLECTORS  DATA 

Outer  housing  of  heavy-gauge  steel  with  welded-on 
closed  End-Plates,  is  finished  "300°  Gray."  Inner  re¬ 
flector  is  of  Reflector-Sheet  Aluminum,  processed 
ALZAK*  for  guaranteed  efficiency  and  permanency. 
Reflectors  are  removable  for  easy  cleaning.  FLU-O- 
FLECTORS  are  available  with  Conventional  or  QUICK- 
LITER  accessories.  FLU-O-FLECTORS  can  be  mounted 
as  individual  units,  or  butted  end-to-end;  can  be  in¬ 
stalled  on  conduit,  or  with  chain  hangers. 

*  T.M.  Peg.  Alum.  Co.  of  America,  Piftsburgh,  Pa. 
t  T.M.  Peg.  E.  F.  Gufh  Co.,  St.  Louis  3,  Mo. 


Principles  of  GUTH 
Surgical  Fixture  \  " 

Applied  to  Fluorescent  \  / 

In  the  GUTH  Surgical  Fixture  (picture  to  right), 
engineered  design  makes  it  passible  for  a  lOO-wott 
Incandescent  lamp  to  deliver  1000  Foot-Candles  of 
illumination  on  the  operating-room  table.  This  is  the 
result  of  scientific  light-control. 

The  same  principles  of  control  make  It  possible  for 
the  FLU-O-FIECTOR  to  direct  illumination  ^ 
where  wanted  — an  outstanding  achieve- 
ment  in  Fluorescent  fixture  design. 


26 1 5  Washington  A ve.,  St.  Louis  3,  Mo. 


LINE  CONSTRUCTION  ANO  MAINTENANCE  BODIES 
AND  ASSOCIATEO  EQUIPMENT 


Autor 
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j_|IGHWAY  equipped  line  construction 
and  maintenance  trucks  provide  the 
utmost  in  efficient  and  durable  service. 

Highway  bodies,  winches,  power  take¬ 
offs,  pole  derricks,  towing  hooks,  power 
reels  and  other  kindred  items  that  proper¬ 
ly  complete  a  line  construction  and  main¬ 
tenance  truck  are  all  designed  to  asso¬ 
ciate  and  operate  efficiently  with  each 
other. 

The  design  and  construction  of  each 
item,  from  the  winch  line  hook  to  the 
body  proper,  reflect  the  technical  knowl¬ 
edge  of  many  utility  equipment  engi¬ 
neers  and  the  experience  of  operating 
crews  in  every  section  of  the  country. 

The  selection  of  only  the  best  of  ma¬ 
terials  for  the  purpose,  combined  with 
skilled  workmanship  gained  through 
years  of  manufacturing  practice,  assures 
light  weight,  strength  and  high  factors  of 
safety — features  that  are  characteristic  of 
Highway  public  utility  equipment. 


i 

Hero  are  shown  three  of  the  several  Green 
Tools  which  have  been  designed  to  save 
time  and  money  on  every  job  where  conduit 

or  pipe  is  bent,  pipe  installed  underground,  holes  enlarged  in 
steel  panels  or  cabinets,  cable  pulled,  or  holes  bored  in  wood 
for  eny  purpose. 

For  information  on  the  tools  shown  here  or  on  our  Joist  Borers, 
Electricians'  Bits,  Bit  Extensions  and  Hydraulic  Pushers,  write  for 
our  catalog,  or  get  in  touch  with  our  West  Coast  Representa¬ 
tives,  the  J.  B.  Lippincott  Co. — Los  Angeles — San  Francisco— 
Seattle. 

(^rrrnls-t-  Totil  f!o.,  ITO.f  C.oliinihia  Avr.,  ItitrLforil,  III. 


Ilydrniilic  BenderB 

Two  sites  of  hydraulic  benders  for  rigid  con- 
dull  end  pipe  are  available.  No.  770  bends 
from  I'/.*  to  3"  and  No.  775  from  3"  to  t'/j". 
Various  attachments  are  furnished  for  thin- 
well  conduit,  bus-bars,  tubing,  elc. 

Write  for  booklet. 


GREENLEE 

HAND  TOOLS  FOR  TNE  ELECTRICAL  WORKER 


HIGHWAY  TRAILER  COMPANY 


TfNKR  TIAIUn  ANO  I0D«3.U«TN  lOlINO  NUCtONn  •  HmCNn •  OTNII  PUMK  UTNITT  lOUNUNT 

atowrwf  ONkts 

EDGCRTON,  Wit.,  U.  S.  A. 
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nett  &  Johnion,  San  FrmncUeo: 
Frwl  Wofxi  Sales  Ca).,  lAta  An- 
if'-les ;  Paul  A.  Douden  Co.,  Den¬ 
ver. 

HITCHNKR  &  HITCHNER.  INC., 
.Sandpoint,  Idaho. 

HI-VOLTACB  EQUIPMENT  CO.. 
Cleveland,  O. — J.  G.  Corrln,  Loe 
AnKelea;  Fred  W.  Carlson,  Seat¬ 
tle. 


Mtt.  Seattle:  J.  B.  Ambler, 
Denver:  Biter  Eng’K.  Co..  Salt 
like  City:  Paul  S.  Everley  Co., 
San  Francisco. 

highway  trailer  CO.,  Kdifer- 
ton.  Wii*. 

«tiJ,SHAW  CO..  Chicaao,  III. — 
Raymer  Co..  Seattle:  Ben- 


■  TOM  WOOD  ■ 

220  tth  A»e.,  North,  Seattle  ».  Wash. 

SANGAMO  ELECTRIC  CO. 
Mater*,  Tim#  Swilchei  and  Sign  Control 


UOLOENLINE  CO..  Cleveland,  O. 
— 'I'hrouKh  whf)l<-salers. 

HOLLAND  RIEGER  CORP.,  San- 
dusky,  O.  —  Dist.  Mgr. :  J.  R. 
Renner,  Berkeley. 


I  SCHWEITZER  A  CONRAD.  INC. 
High  Taniion  Fu»e*  and  Equipment 

SUPERIOR  SWITCHBOARD  B 
i  DEVICES  CO. 

i  Meter  Encloturei  and  Tailing  Davicsi 

RELIABLE  ELECTRIC  CO. 
Automatic  Splicar*  and  Connector* 

,  LINCOLN  METER  CO. 

I:  Tharmal  Demand  Meter* 

BOWIE  SWITCH  CO. 

||  Diiconnacting  Switch#* 


*1  A  K  S 
>1  U  !V  »  S  T  C  K 

2418  Webster  St. 

I  San  Francisco  15,  t'alif. 

WAInut  8122 


HOLOPHANE  CO.,  INC.,  New 
York  <;ity— Roht.  G.  Itummcll, 
San  Francisco ;  Frank  van  Gil- 
luwe,  Los  Angeles. 

IIO.MER  COMMUTATOR  CORP., 
<'l<-veland.  Ohio — Tri-State  Supply 
Ojrp.,  I,os  Anitcles,  San  Fran¬ 
cisco,  S«attle. 

HOOVER  CO..  THE,  North  Can- 
ton,  O. — Branch  Offices :  Seattle, 
Loe  AnKelea,  Dallas. 

HOPE  WEBBING  COMPANY, 
Providence,  R.  1. — Fairman  B. 
I>ee,  Seattle ;  C.  D.  l^aMoree,  San 
Francisco,  Ixjs  AnKelea. 

HORTON  MFG.  CO.„  Fort  Wayne, 
Ind. —  General  Sales  Corp.,  San 
Francisco;  Fey  &  Krau.se.  Inc., 
I,os  AnKeles;  Hendrie  &  I^lthofT 
MfK.  &  Supply  Co.,  Denver;  Al¬ 
bert  Mathias  &  Co.,  Phoenix,  El 
Paso. 


HUB  ELECTRIC  CORP., 
Chicago,  III. 

Lighting  Equipment 

ZENITH  ELECTRIC  CO. 

Chicago.  III. 

Automatic  Control  Equipment. 

DORN  EQUIPMENT  CO.. 
Boston,  Mass. 

Marine  FIHIngs 

KULKA  ELECTRIC  MFG.  CO.. 
Mount  Vernon,  N.  Y. 
Bakalite  Sockets  B  Supplies 


HOSKINS  .MFt;.  CO..  Detroit. 
•Mich. — E.  A.  Wilcox,  San  Fran¬ 
cisco,  lx»s  AriKilfs;  I».  Y.  Rohin- 
.son,  .S<  attli . 

HOW/.E  &  CO.,  W.  D.,  l/>s  Angeles, 
Calif. 

HUBBARD  AND  COMPANY,  Pltta- 
bui-Kh,  Pa. ;  ChicaKo,  III. ;  Oak¬ 
land.  Calif.— W.  W.  Glosser,  Vice 
Pres.,  Pacific  Coast  Div.,  Oak¬ 
land;  District  Sales  Offices:  Port¬ 
land,  I>oa  AnKeles. 


HUB  ELECTRIC  CORP.,  ChicsKo. 
III. — Harold  M.  Hudson.  Seattle; 
James  Mnndstock,  San  Francisco; 
tlil.  Southern,  Iaih  Angeles. 

HUGHEY  A  PHILLIPS,  Los  An¬ 
geles,  Calif. — Hughey  &  Phillips, 
San  Francisco. 

HULLHORST  MICRO  TOOL. 
Div.,  Toledo  Standard  Commuta- 


C.  E.  INGALLS 


Factory 

Representative 

526  RIALTO  BLDG. 
SAN  FRANCISCO  5 


HUB  ELECTRIC  CO. 


2219-29  W.  Grand  Ave.,  Chicago  12 
l)0‘sif(nprM  -  Manufacturprs 
STAGE  LIGHTING 

Footlights.  Borderlightt,  Pocketi,  Rigging,  etc. 

general  lighting 

Fluorescent  and  Incandescent  Elements  Exit  and 
Directional  Signs,  Holophane  Lens  equipment, 
Night  Lights,  etc. 

SWITCHBOARDS 

Stage,  Marine  and  Special  Switchboards,  custom 
built. 


WESTERN 
REPRESENTATIVES 
Gil  Southern 
1855  Industrial  St. 
Lf»s  Angeles  21.  Calif. 
Phone  TUcker  3101 
James  Mundstock 
2418  Webster  St. 
San  Francisco  16.  Cal. 
Phone  WAInut  8422 
Harold  M.  Hudson 
1015  Lowman  Bldg. 

Seattle  4,  Wash. 
Phone  ELIiott  343S 


APPLICATION  ENGINEERS  •  LOWMAN  BUILDING  *  SEATTLE,4. WASH. 


I-T-E  CIRCUIT  BREAKER  CO. 

Air  Circuit  Itreakers.  Hwltrhsear. 
Marine  Switchboard*.  Power  House 
Bui  Structure*. 

THE  F.W.  WAKEFIELD  BRASS  CO. 
LlKhtlns  fixture*  for  war  offlcei, 
drafUnx  rooms,  etc.  Hansen.  Cell- 
Irig  unlta. 

EAGLE  SIGNAL  CORPORATION 
(Induatrlai  Tinert  A  Relay*  DIviaie#) 
Beset  timer*.  IlepeallnK  cycle  tlmerei 
Hehet  counter!. 


HUB  ELECTRIC  CORPORATION 

Liiditins  end  control  egulpment  for 
Army  and  Nary  recreation  btilld- 
Ints.  air  itatlon*.  cantonmenta. 
hoapItaU,  etc. 

STANDARD  ELECTRIC  TIME  CO. 
Electric  atop  clocks.  Cbrono- 
tachometers.  Teat  panelt  and  de- 
Tice*.  Hospital  alsnal  eguipmenL 
Clock  tystemt. 


ONE  SECTION  OF  HUGE  WAREHOUSE 


HENGER-SELTZER  COMPANY 

Mill  Reprosentativas  and  Distributors 


Roebling  Copper  Conductor  Wires  and  Cables 

Black  and  Galvanized  Rigid  Conduit 

Pole  Line  Hardware  and  Fittings 

Expanding  Anchors 

Porcelain  Insulators 

American  Transformers 


Mallory  Rectifiers,  Switches,  Contacts,  etc. 
Non-Metallic  Loom 
Ken  Rad  Lamps 

American  Flexible  Metallic  Conduit  and 
Armored  Cable 

Brass — Copper — Aluminum — Sheet,  Rod  and  Tube 


130  SOUTH  HEWITT  ST.  -  LOS  ANGELES  (12) 

Phone  MAdison  2631 


\AA  I-)iro(lory 


Uir  (  <1.,  O.  UirhiiiiliHiii 

Kli-r,  Sillitily,  SiMlIli';  'I'llSliila’ 
.Sii|i|ily  <'().,  l^iH  AiikiI'x.  Shii 
I'Vuik'Imdi,  S<-mIIIi-. 

IIYKON  MH;.  CO..  AMiiiik.,  O.  - 
Jimi'lyii  <'ii.  lit  Ciilif.,  Sun  l•llln 

rinrii,  I^ih  Aiiki'Ii'D. 

lltAliO  1*01. K  CO.,  .SMtidimiiit, 
Mnhii:  MilwMiikii*,  <>r)-. 
lOKAI,  CyMMIlTATOk  DICK.SSKU 
<50.,  Hyranior*.  HI.  —  JimIiirI  rial 
ItivlaUiii  ;  J.  K.  lii'iCKa,  Heuttia, 
William  J.  <5<ittrcll,  I’nrllaiiil; 
K.  M.  Nlfhulaa  <<»..  .San  Prancla- 
oo:  Slrlcby  A  liarlnn,  I.na  Anifa- 
Ira ;  K.  W,  liuriiptt.  Denver;  Kay- 
iiiciiid  Aekrrman,  .Salt  l.ake  City, 
lllith.  .loliliiT  IliviNinii;  North- 
wraliTii  A»?i‘iirirH.  .Sriiltli  ;  la-oii- 
Mi'<l  S.  l'■oll•y.  1*01  lliiiiil  ;  I'*.  M. 

Nii-holiiM.  C.O..  .Sun  l''rnni-im-o  ; 
SI  rh  liy  A  Itnrion,  l/oa  Aiik'  I.  m; 
Alli'ii  II.  Cut  iirnliT.  Oi  nvtT  ;  Itiiy 
inonil  Afki'rnmn.  .Sail  l.nlo-  Cjly. 

IDKAI.  KI.KCTRIC  A  MKO.  CO., 
TIIK.  Maiiiflehl,  Ohio  K.  W. 
Carlaun,  Haattla;  II.  C.  Millar, 
i’oKlaiid ;  J.  II.  Southard.  San 
Kranrlaro ;  Ixiinhard  Siiiilh  (5o., 


*  QUICK  SERVICE 

*  QUALITY  PRODUCTS 

*  LOCAL  STOCKS 

^  GEO#  E. 
HONN  CO. 

420  Markal  St..  San  Franciaco  IJ. 
Calif. 

Sutler  7352 

MANUFACTURERS 
REPRESENTATIVE  FOR: 

AMERICAN  CROSS-ARM.  INC. 
Cron  Arms,  llnrdwood  Pins  and 
Mouldin.) 

BARTLEH  MEG.  CO. 
lira  Trimtninq  {.qulpment 

BURNDY  ENGINEERING  CO. 
Connectors  and  Luqs  All  Types 

COLUMBIA  ELECTRIC  MEG.  CO. 
Crompton  Tong  Test  Ammeters 

CORNELL-DUBILIER  ELECTRIC  CORE. 
Capacitors  for  Power  Eactor  Correction 

T.  J.  COPE.  INC. 
Underground  Tools  &  Equipment 

HERMAN  D.  STEEL 
Meter  Jewels 

KELLEMS  CO. 

Cable  Grips  for  Pulling  and 
Permanent  Support 

MINERALLAC  ELECTRIC  CO. 
Insulating  Compound,  Clips.  H.inqors 
and  Statlscopes 

SCHWEITZER  I  CONRAD 
Euses  and  Protective  Devices 

SPECIALTY  DEVICE 
Conn  Anchors,  Guy  Guards  and 
Earth  Augers 

THE  STATES  COMPANY 
lest  Blocks  and  Meter  Testing 
Equipment 

R.  THOMAS  A  SONS  CO. 
Pin-type  and  Suspension  Insulators 

ELECTROLINE 
Wire  Rope  Ei*tinqs 


Eleciricol  West 


I. 0.  AtiifflfN ;  J.  I.iidvlir  llnnaen, 
Kiriyfr;  It.  A.  <5oii<-|y.  Suit  l.ahf 
t'lty;  <f.  W.  Iliiinmi'l,  I’htH  nlx  ; 
II.  N.  WnltTH.  Kl  i'uiw). 

II,<:  KI.KC.  VKNTII.ATIN(;  CO.. 
ChlraK",  III.  J.  I>.  Nparlut.  .Seat¬ 
tle;  W.  II.  Prlra,  San  KranciHeo; 
Itolierl  ll|r,  Jr.,  Loa  Aiiuelea :  L. 
K.  Itelfort.  San  DieKo;  J.  K.  Ited- 
mond  Co.,  I'hoaiiix. 

II.I.INOIS  KI.KC.  I'OltCKI.AIN 
('().,  Maniinh.  III.  Itiatrihubd  hy 
Jimlyti  III  the  Weal. 

ILLINOIS  KNCINETRItlNO  CO.. 
Chlrauu.  III.— W.  A.  Hill,  Seattle; 

J.  I.  Kriieuer,  San  I'  raneiaro ; 
Illlnola  Kiik'k  Co.,  Ixia  Aiiicelea; 
Iloyd  Enii’iC  Co.,  Albuqueniue,  E5I 
I*aao. 

IIJTCO  COPPEilt  TIMtK  A  PIIOI). 
eel’s.  INC.,  Cincinnati,  O.— Kle.-- 
trical  Specialty  Co.,  Inc.,  Seattle. 
Porllaiiil,  .San  l''ranclKeo ;  Strlehy 
A  llarloii.  Ltd..  Ixm  AiiKiTea. 

INDIANA  STREL  A  WIRE  CO.. 
Munele,  Ind. — Graybar  Rlee.  Co.. 
Inc.,  all  principal  eltlea. 

INLAND  GIdL.SS  WORKS,  INC., 
Chlcasfo.  III.-  Geo.  I).  Norria  Co.. 
.Seattle;  K.  M.  NIchnIaa  ('o.,  San 
I‘'iBnclHco ;  Paul  A.  Dniiden,  Den- 

Vi-r. 

I  N.SII  I.ATION  MANlIKACTIIIt- 
Klt.S  Ctlltl*..  t  hiratfo.  III.  'Iii- 
.Slale  .Siiiiply  Corp..  Lom  AiiKelen. 
;-!aii  l•'laln•i.sell,  .Sialtli’. 

IN’I  KItNA’I  IONAL  APPLIANCE: 
'COItP..  ItriHiklyn.  N.  Y. —  Wiillnee 
It.  Lynn  Co.,  San  I'niiiclarn,  laia 
.\llKel<-M. 

IN  I  KItNATKiNAL  CROSS  A  KM 
CO..  INC.,  So.  lielliiiKham,  Waah. 

INTElltNATIONAL  GENERAL 
RI.KCTItlC  CO..  New  York  City 
—  Wm.  C.  North,  DIv.  Mur.,  San 
E'ranclaco. 

INTKItNATIONAL  NICKKI.  Ct>.. 
INC..  'I'llK.  New  York  City 
EinKle  Metala  Co..  Seattle  ;  Pacilic 
MetaIn  Co..  Llil.,  .San  EVnnelaeo. 
Lon  AiiKelen;  lleiidrie  A  ItolthofT 
Mfsc.  A  .Siipidy  Co..  Di-nver. 

lltONItri’R  lltONKIt  CO..  TIIK. 
Detroit,  Mich. —  Ilarpcr-Moirtcee. 
Inc.,  Seattle.  Spokane,  Portland  ; 
Imnera,  Inc.,  Oakland.  lam  An- 
Kelee ;  Gordon  E.  Wilkinn,  Inc., 
Salt  laike  City,  Denver. 

IRVINGTON  VARNISH  A  INSIJ- 
I.A'I'Oll  CO..  Irvington,  N.  .1. 
l{i<'haidHon  Klee.  .Siipidy  Co.,  Se¬ 
attle  •  C.  II.  Siiplily  Co..  .Seattle 
and  Poi'tlaiid;  C.  D.  I.a  Moree, 
l,on  AiDfelen.  .San  E’raneiseo  ;  .Suni- 
inei'M  Klee.  (%>.,  Dalian;  Mark  G. 
Mueller,  Denver. 


Qrapo 

Galvanized  Products 


erafio  STEEL  STRANL 

Siemens-Mnrtin,  High  Strength, 
Extra  High  Strength,  Commercial 
Grade  (Single  and  Extra  Galvanized), 
Specification  (Utilities)  Grade  7-wire 
Strand  and  Utilities  Grade  3-wire 
Strand  in  all  standard  sizes. 

QrafiO  Steel  Conductors 

C^rapa  HTC-130  and  &rapif 
HTC*60  Solid  and  Stranded  (  3-wire) 
Conductor  for  long-span  lines. 

Indiana  Steel  Cr  Wire 
Company 
MUNCIE,  INDIANA 


I-T-E  CIRCUIT  HREAKER  CO., 
P)dladi'li)hin,  Pa.  Harold  M. 
Hudnon,  .Seattle;  Oliver  It.  Ly¬ 
man,  .Sun  l■'rnnci■eo  ;  Otlr>  I)em- 
rnert,  l>iH  AtiKeli-n;  Howard  Pe- 
teiMiti,  Denver. 

JANEi'ITK  MKG.  CO.,  Chlcaizo,  III. 

I'lefeiied  l'i<iui|>.  I'itiK'l'H.,  .Se- 
attli  ;  .1.  I*.  Ilenniinn,  Adain-llill 
Co.,  .Sun  I  raiieiseo;  W.  A.  IIo|i|h  , 
Lon  Aiuz'Ic  n;  E'l  lix  .Sinioii,  Di  ii- 
VI  r  ;  .SteveiiN  .Sidi-H  Co..  .Salt  l.ake 
City;  l(i  Mold  (oventry  Lid.,  Vaa- 
eouvi  r,  It,  ( 

JKEKKHSON  ELE:cTUIC  COM¬ 
PANY.  Ilellwood,  III.-  John  R. 
E'ord,  .Seattle;  C.  D.  liucharian, 
.San  Ernnrineu;  G.  EL  Martin.  Ijm 
Anicelex. 


JEE'E'EKY  -  DKWHT  INSIIUTO. 
CO..  Kenova.  W.  V..-GmuS? 
Alfolter  EiriK’K.  Corp..  PortlSd 
.Seattle,  .San  Eranrisco.  Ixn 
izelex;  Tinlinit  A  Powell.  Spoka*!'. 
ttin  States  Machy.  Co. 


Mountui 
ver. 


fDMJ”  IntIuNirial  Cleans! 

I  Blew — Vacuum — Spray  | 

Huiier-powtisd!  ' 

lllowi  bilk 
*«locUy.  |g, 

preiturs  tb 

8li 

moileli  Cob. 
•nd  sprayiiii 

Ideal  Cammutator  Dreuer  Ce.  I 
10.10  I’ark  Are.  Hycamort,  m  | 


plete  lurtlon,  blowing 
■tterhinenta  arallabis. 


UNIFORM 

QUALITY.  SIZE.  SHAPE 
Whether  Dry  or  Wet  Process 

PORCELAIN 


ILLINOIS 

OUTLET  BOXES 

Glazed  and  un- 
alazed  style*  con- 
lormlnp  to  all 
exiitine  standard* 
at  dlmentlon*. 
tpaolnp.  poiitlon 
of  knockout  hole*, 
and  mounting 
screws.  High  me- 
chanloal  and  aleo- 
trlcal  efflolency.  |gf  Jjijj  J 


SWITCH  BOXES 

Insure  r*ater  safe¬ 
ty  In  wiring  and 
tha  allmlnation  el 
all  groundins  haz¬ 
ard*.  Made  of  best 
quality  whita  porce¬ 
lain.  Metal  intert* 
are  placed  In  two 
hole*  at  the  twitch 
boxes  tor  reoelving 
•orews  of  standard 
iwitohai,  plug*, 
outlets,  eto.  Knock¬ 
outs  for  single 
wires,  also  tor 
cablet.  Specify  and 
uie  them. 


STANDARD  TUBES 

In  sizei  </t  to  48  inohee. 
5  -16-  to  3-ineh  diameter  In 
fallowing  type*;  unglazed, 
glazed  tpllt,  floor,  split- 
floor,  headio**,  curved  end, 
crostovor  ipllt.  and  cross¬ 
over.  Diameters  all  uniform 
both  intido  and  outtido. 


KNOBS 

Coment  coated — nail — gen¬ 
uine  leather-washer  — code 
•-ttandard.  They  don't  ohip 
when  driven  in  and  they 
stay  In  place. 


•  ILLINOIS  scientific  ind 
fully  controlled  produefios 
assures  you  of  uniformity, 
porcelain  free  from  initrnil 
stress  and  cracks,  pmcI 
dimensions,  uniformity  oi 
color,  high  dielectric 
strength,  and  mechanicil 
strength. 


I1J,I.N01S 
iMimlle*  tul 
hIiIps  til 
ordtrt 
promptly. 

.  See 
IIJJNOIS 
for  all  Jo« 
[HVcelaUi 
needs 


LEG 


ILLINOIS 
TRIG  PORCELAIN 


CO. 


MACOMB,  ILLINOIS 


Sitld  throufih  JOSLYN  in  the  West 
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issffries  transformer  CO., 
-  Dealer., 

Wholeealers. 

;0JJFF  MFC.  CORP..  C.  O., 

^^thport.  Conn.  -  MontKomery 
Broi.,  Seattle,  Portland,  San 
Francisco,  L/)a  Anjcelee. 

jSNKINS  BROS..  BridBepon, 

Conn.-t.  I-  l-vans  W  M.  .San- 
d..rlin  fo..  K.  (  lioss.linai,  ( 
Seattle:  O.  W.  Cwmbs,  Doe  Aii- 
g<li'*:  w.  K.  Youn«  t  o.,  l)<  rivi  r. 

JK.NKIN’.S  BROS..  .N'W  York,  N. 
y._.0.  W.  <'o<)rnl)S,  I/oa  An:<i|<u, 
San  FraneiM-t, ;  W,  M.  .Sandcrlin 
Co.,  rortland.  .‘^••attlo. 

JOHNS-MANVILI.E  CORP.,  New 
York  City — Branch  Odicea  :  Seat¬ 
tle,  Portland,  San  Francisco. 
Oakland,  U^a  AnKelea,  Salt  Ijike 
City. 

J08LYN  CO.  OF  CALIFORNIA, 
boa  Angelee,  Calif. — Branch  Of¬ 
fice:  San  Franc  laco. 

KATO  ENCINKERINf:  CO..  I.N’C., 
Mankato,  Minn.  —  Nortliweatcrn 
Agtnniia,  .Seattle;  Win.  .1.  I'urdy. 
San  Francisco:  .John  C.  M<shi1i. 
Billinas:  M.  F.  Klicpern,  Hous¬ 
ton. 

KEARNEY  CORP.,  JAMES  R..  ,St. 
Louis.  Mo. — Maydwell  &  Hart- 
mII,  Inc.  San  Francisco,  I/os  An- 
BcIm,  Seattle:  Graybar  Fllectric 
Co..  Seattle,  Spokane,  Tacoma. 
Portland :  Mountain  States  Mchy. 
Co.,  Denver :  L.  IlrandenburKer 
Co.,  Salt  Lake  City  :  J.  R.  Brad¬ 
ley  Co.,  Reno,  Nev. 

KEESE  ENGINFFRING  CO., 
Hollywood.  Calif. —  Branch  OfFice: 
.San  I'rancisco. 

KELLEMS  PRODUCTS.  INC.,  New 
York  City — Geo.  FI.  Ilonn  Co., 
San  Francisco;  Fnrnham  &  Cun- 
nincham,  Ixjs  AnKelea:  F'rankiin 
Sales  Co.,  Denver. 

KELLOGG  SWITCHBOARD  & 
SUPPLY  CO..  ChicaKO,  III.— Dist. 
Mgrs. ;  H.  A.  Arth,  San  F'ran- 
clsco:  C.  F.  F'airly,  Loa  AnKeles. 

KELMAN  ELEC.  &  MF'G.  CO..  Los 
AnKelea,  Calif. — FHcher  &  Bratt, 
Seattle;  C.  FL  InKalls.  San  Fran¬ 
cisco;  J.  I.udviK  llansen.  Den¬ 
ver. 

KELVINATOR  DIVISION  -  NASH 
KELVINATOR  CORP.,  Detroit. 
Mich.  —  C.  J.  Bachman,  Sales 
Myr.  for  West  Coast.  Sales  Of¬ 
fices;  Oakland,  I.,o8  AnKelea. 


KENNECOTT  WIRE  &  CABLE 
CO.,  Phillipsdale,  R.  1. — Branch 
Ofllces :  Seattle,  San  Francisco,  Loa 
Angeles. 

KFRITE  INS.  WIRE  &  CABLE 
CO..  INC.,  THE,  New  York  City 
—  Branch  Ofllce;  San  Francisco. 

■<EY.STONE  STEEL  &  WIRE  CO.. 
Peoria,  III. —  Branch  Offlces  :  Se¬ 
attle,  Portland,  Oakland.  I-<rs 
AnKeles.  Maydwell  &  Hartzell, 
Inc.,  San  F'rancisco,  Ixrs  Angeles, 
.Si  atlle. 

KIDDE  &  COMPANY,  INC.,  WAL¬ 
TER.  New  York  City — Alexander 
Gow,  Inc.,  Seattle:  Hough  & 
FKlart,  Industrial  F'ire  Fluuip. 
t  'o..  .San  F'rancisco :  L.  N.  Curtis 
&  .Sons.  tJakland:  IL  I*.  JorK'-n- 
n  n  A  t  'o.,  F'ri  sno  :  Finnals  T. 
Ivi-s,  Los  Arigili’s:  Paul  W.  Hil¬ 
ler,  WilrnioKton. 

KILLARK  ELEC.  MFG.  CO..  St. 
I»uis.  Mo. —  Northwestern  Agen- 
cii-s.  Seattle;  Jas  J.  Noble  Co., 
.San  F'rancisco ;  Kenneth  Ander¬ 
son  Co..  l/OS  AriKiles;  W.  E. 
Yoiiiik  Co.,  Ilenver  ;  Geo.  Fi.  An¬ 
derson  Co.,  Dallas. 

KIM  MANUFACTIIRING  CO..  Los 
Angelis.  Calif. 

KINSFORD  SPECIALTY  CO..  Phil¬ 
adelphia,  Pa.— George  D.  Beards- 
worth,  Seattle:  R.  IL  Saxton,  I»s 
Angeles. 

KIRKMAN  ENGINEERING  CORP., 
New  'York  (iity — Fili-ctrical  .Spe¬ 
cialty  Go..  .Seattle;  Filectrical 
.Specialty  Go..  .San  F'ranci.sco :  J. 
J.  Perlrnuth.  Ixjs  Angeles;  Gal- 
ifornia-Arir.ona  Sales  Agency,  .San 
Diego. 

KLSCO  CO..  St.  I>iui8.  Mo.— 
Chas.  E.  Mockbee  Co.,  Los  An¬ 
geles 

KLEIN  &  SONS.  MATHIAS.  Chi¬ 
cago,  III. — C.  L.  Woolsey,  Western 
Mgr.,  No.  Hollywood.  Galif.  .Sold 
through  <lec’l  wholesalers. 

K  L  I  E  G  L  BROS.  UNIVERSAL 
ELEC.  STAGE  LIGHTING  CO.. 
INC.,  New  York  City  —  C.  J, 
Holv.miii  Her.  San  F'rancisco;  Fi. 
IL  Bell,  Los  Angeles. 

KNAPP-MONARCH  CO.,  St.  IxiuU, 
Mo. — Ray  Gellnas.  I,o8  Angeles. 

KNOX  PORCELAIN  CORP..  Knox¬ 
ville,  Tenn. — Robinson  Sales  Co., 
Seattle;  F.  M.  Nicholas  Co..  San 
F'rancisco  :  H.  IL  Van  Luven  Co., 
Los  Angeles;  L.  B.  Putnam  Co., 
Denver;  Stevens  Sales  Go..  Salt 
Lake  City. 


*iai:ksox  KLiiirTiiirAL  ro. 

\\  .  V  an  HiirtMi  Slrrol,  (ihira^o  7 

Maniifacliircrs  of  lAfihtiiifi  EquipniPiil 


W.W.KIRK 

Sales  Engineers 

UTII.n  Y  &  INDLSTKIAL  ELECTRICAL  EQUIP.MENT 

LOS  ANGELES  13  SAN  FRANCISCO  3  SALT  LAKE  CITY  4 
415  Wall  St.  1063  Howard  St.  1063  S.  State  St. 

Ml.  3651  UN.  2621  Phone  4-3673 

DELTA  STAR  ELECTRIC  CO. 

HIGH  TENSION  ELECTRICAL  EQUIPMENT 
Metal-Clad  Switchgear — Outdoor  Substations — Disconnect  Switches  (In¬ 
door-Outdoor) — Gang  Operated  Disconnect  and  Load  Break  Switches — 
Bus  Bar  Supports  (Indoor-Outdoor) — Spool  Type  Cable  Supports — 
Conductor  Fittings  (All  Types)  Terminators  for  Cable  Ends. 

STANDARD  TRANSFORMER  CO. 

TRANSFORMERS 

Power  and  Distribution  (Oil  and  Askarel  Filled)— Dry  Types— Current 
end  Potential — Metering  Equipment — Street  Lighting — Testing  Equipment. 

HAROLD  E.  TRENT  COMPANY 
ELECTRICAL  HEATING  EQUIPMENT 
Heating  Elements  and  Units— Melting  Pots.  Kettles,  Ovens  and  Furnaces— 
Tempering  Baths — Laboratory  Apparatus 


JAMES  R.»»| 
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Today,  economy  and  dependable 
service  are  being  built  into  trans¬ 
mission  lines  and  distribution  sys¬ 
tems  by  operating  engineers  who 

The  Mark  of  Quality 

TrodurU  -n  SoeClfY 

List  of  Kearney  Products  ‘ 

Holderlcn  Wire  C»n-Net-Tltoi  _  _ 

Trip  Out  F'use  Guloiiii  and 

Cotuemlun  Atietiirjliei  IV  ■  .  IVI  K  .  Y 

TrIp-.SiK-r  F'u«e  Gulouti.  "w  “ 

UecloiliiK  Type  _ 

OVERHEAD 

Trlp-0-Llr,k  Fuse  Cutoutr  UNDERGROUND 

Trip  (>- Link  Trip-Haver 
Funo  Culuuta 

Trlp-O-Dlii-onnect  Switches  I  I  “If"  11  I  # 

I.lKhtnlnK  Arretiers  ||lll  11  V 

Cumlilnatton  LlKtitninK  I  I  11  I 

Arrester  and  F'li-e  Cutout! 

Jl'pe-ltiUK  ruse  Gap 

0.^":,Tr.o  insulator  Fuse  H  ^  I  I  I  H  X  A  C  K  I  T 

and  lrlsronrie< t  .Swltclies  Pt  Jill  fWl  P  I 

UoiatlMit  Insulator  Gang  ka  IllYlklY  I 

Kwlwties  ^ 

Hook  Operated  Disconnect 

Hwitches  Exchtfsive  Sales  Representatives 

Series  Ke<  tlonalDlnx  Cutouts  V  ' 

.Multiple  Street  LUhtlng  f  « . »  xe'ra.eerfw  t  i 

...  .  c  n  MAYDWELL  and 

Hy'TaKi  Diifonneft  Swttchet 

'‘'swu.'h''.,*^"'"  HARTZELL.  Inc. 

Disconnect  ANGELES,  SAN  FRANCISCO.  SEATTLE 

^MI  f’inult  Breaker 

Kii^e  lalnkB  • 

Sefondary  KiiHes 

'K',‘:,;n.'r‘Ynci.or.  GRAYBAR  ELECTRIC  CO.-Seaffle, 

sirew  Anihors  Portland,  Tacoma,  Spokane 

K<DtH  anri  T^njIi 

Full  Vu  <iuy  ffUarda  * 

^Iiiy  Wire  Clipi  and  • 

Strand  Bandi 

Ai;r%D:^:;*a‘nd"U'inK  WESTINGHOUSE  ELECTRIC  SUPPLY 

M  aiTilnes  I  CO.,  Phoenix 

Deaf!  Knd  Service  Damps 

Fit  Kite  Wire  Holders  • 

T”  Con-Nec-TItei 

Hill  Bar  Flttlngi  i  p  RDAni  CV  CCi _ Reno 

Ileiorder  Selector  Hwltrh  J-  t-U.  Keno 

I'haie  Rotation  Indicator  ^ 

Dfsiimf’d  and  Manufactured  hy 

JAMES  R.  KEARNEY  CORPORATION 

4224-42  CLAYTON  AVENUE,  ST.  LOUIS.  MISSOURI 


Exclusive  Sales  Representatives 

MAYDWELL  and 
HARTZELL.  Inc. 

LOS  ANGELES.  SAN  FRANCISCO.  SEATTLE 


GRAYBAR  ELECTRIC  CO.— Seattle. 
Portland,  Tacoma,  Spokane 


WESTINGHOUSE  ELECTRIC  SUPPLY 
CO.,  Phoenix 

J.  R.  BRADLEY  CO.— Reno 


Jeffries 


TRANSFORMERS 


AIR-COOLED 

FIT  INTO  YOUR  l*R()I)UCTION  PROGRAM 

We  are  Prepared  to  Meet  the  Delivery 
Demands  of 


INDUSTRY 


—without  Sacrificing 
the  Basic  Qualities 
of 

ECONOMY 

EFFICIENCY 

DEPENDABILITY 

which  for  years  have 
been  built  into  our 
Transformers 


Type  CV.  1 5  to  75  KVA 


JEFFRIES  TRANSFORMER  CO. 


1710  E.  57th  Street 


Los  Angeles  1 1 


KLEIN 


Mathias 
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KOPP  GLASS,  INC..  SwiMvale.  Pa. 
— Jos.  PaulMD,  Portland;  Prsd 
Stone.  San  Francisco;  W.  £.  Wal* 
borne,  Los  Anselea. 

KOPPERS  CO..  (Bartlett  Hayward 
DW.).  Baltimore.  Md.— F.  W. 
Stevens,  Portland;  Oliver  B.  Ly¬ 
man.  San  Francisco;  A.  W.  An¬ 
derson,  Los  Angeles ;  Shubart  & 
Schloss,  Denver. 

KORTICK  MFG.  CO..  San  Fran¬ 
cisco,  Calif. — Maydweil  A  Hart- 
sell,  Inc.,  Los  Angeles.  Portland ; 
Ropes,  Inc.,  Seattle;  H.  R.  Slo¬ 
cum  (30.,  Honolulu.  T.  H. 

K.  P.  P.  ELECTRIC  CO..  San 
Francisco.  Calif. 

KUHLMAN  ELECTRIC  CO..  Bay 
City,  Mich.  —  William  J.  <3ot- 
trell,  Portland  ;  Frederick  R.  Guth¬ 
rie,  San  Francisco:  G.  P.  Crow- 
Icy,  Los  Angeles :  Floyd  H.  Boyer, 
Denver. 

KULKA  ELECTRIC  MFG.  CO., 
Mount  Vernon,  N.  Y. — Coast  Sales 
Corp.,  Seattle;  James  Mundstock, 
San  Francisco ;  M.  L.  “Bud" 
(3ohn.  Los  Angeles. 

KWIKON  CO..  Chicago,  Ill.— C.  R. 
Dederick,  Portland ;  The  Frank 
H.  Bran  Co..  San  Francisco ;  J. 
J.  Schaller  Co.,  Los  Angeles ;  The 
Hastings  Richards  Co.,  Albu¬ 
querque  ;  H.  M.  Oimstead,  Denver. 
KYLE  CORP.,  South  Milwaukee, 
Wis. — Through  branch  offices  and 
representatives  of  the  Line  Ma¬ 
terial  Go. 

LAKE  MFG.  CO..  INC..  Oakland. 
Calif.— -Robinson  Sales  Co.,  Seat¬ 
tle;  Leonard  S.  Foley,  Portland; 
Frank  I.  DuFrane  (3o.,  Inc.,  San 
Francisco;  F.  J.  Airey  Co., 
Los  Angeles. 

LANDERS,  FRARY  A  CLARK. 
New  Britain,  <3onn. — Fred  Port¬ 
er,  Dist.  Mgr.,  San  Francisco ; 
B.  H.  Richards,  Los  Angeles. 
LANG  MFG.  CO..  F.  S..  Seattle. 
Wash. 

San  Francisco ;  Earl  S.  Condon 
Co..  Los  Angeles. 

LAPP  INSULATOR  CO..  INC.. 
I.eRoy,  N.  Y.— T.  R.  Routh  Co.. 


110-Volts  A.C.  from 
Direct  Current 


with  KATOLIGHT  ROTARY 
KONVERTERS  change  32.  NO 
or  220  volts  D.C.  to  standard 
1 10-volt,  60-cycle  A.C.  for  op¬ 
erating  radios,  electronics  and 
sound  apparatus,  electric  signs, 
A.C.  appliances,  etc. 


LOCK  NUTS 
BUSHINGS 
BOX  CONNECTORS 
SERVICE  ENT. 


HEADS 

1-HOLE  CLAMPS 


FITTINGS 

FOR 

E.M.T. 


Reprfst'nted  “**  **  *  ’  Represented  hr 

FRANK  H.  BRAN  CO. J.  J.  SCHALLER  CC 
894  Folsom  St.  423  Molino  St. 

San  Francisco  Los  Angeles 

C.  R.  DEDERICK  H.  M.  OLMSTEAD 

321  N.  W.  Glisan  1708  16th  St. 

Portland,  Ore.  Denver,  Colo. 

HASTINGS-RICHARDS  CO.^^r  Albuquerque,  New  Mexico 


225  Watt  Kato 
Rotary  Konverter 


Also  manufacturers  of  A.C. 
and  D.C.  generators  ranging 
from  350  watts  through  25 
K.W.;  power  plants;  frequency 
changers;  and  motor  generator 
sets. 


KATOLIGHT 


1850  W.  Washington  Blvd. 


Chicago,  lUiniu 


Mankato,  Minnesota.  U.S.A. 


HERE’S  THE  MAN  TO 
CALL  FOR  THE  FINEST 
IN  ELECTRICIANS’ 
AND  LINEMEN’S 
EQUIPMENT 


The  Complete  Line  I 

KILIARK  of  CONDUIT  FITTINGS 
VAPORPROOF  FiniNGS  I 


EXPLOSION-PROOF 
FITTINGS  AND  LIGHTS 


In  the  Killark  Line  of  thousands 
of  fittings,  you'll  find  exactly 
the  type  you  need  for  any  kind 
of  tciring  job. 

Fittings,  connectors,  eleetrolets 
for  rural,  domestic  and  indus¬ 
trial  jobs.  Vapor  proof  fittings, 
fixtures  and  lights  for  outdoor 
installatioru  Explession-proof  fit¬ 
tings,  connectors,  fixtures  and 
lights. 

Jim  Noble 
Jai.  J.  Noble  &  Co. 
2i00  Seventeenth  St. 
San  Francisco  3,  Cal. 

Ralph  James  Geo.  E.  Anderson 

Northwestern  Agencies  Geo.  E.  Anderson  Co. 
2AII  First  Ave.  Santa  Fe  Building 

Seattle  I,  Wash.  Dallas,  2,  Texas 

Ken  Anderson  Bill  Young 

Kenneth  Anderson  Co.  W.  E.  Young 
334  E.  4th  St.  1944  Broadway 

Los  Angelos  13,  Cal.  Denvar  2,  Colo. 


Pliers  or  climbers,  safety  straps 
or  belts,  whatever  you  need  in 
electricians’  or  linemen’s  equip¬ 
ment,  the  Klein  trade  mark  on 
that  equipment  is  jour  guarantee 
cf  highest  qualitj’. 

Crit  L.  Woolsey,  Klein’s  West¬ 
ern  Representative,  stands  ready 
to  assist  you  in  every  way  possi¬ 
ble  in  supplying  your  needs  in 
equipment  for  electricians  and 
linemen. 


HERE  ARE 
YOUR 

KILLARK  MEN 


CRIT  L.  WOOLSEY 

Wsst*m  KsprstenMivt 
1322  Opechee  Way 
Glendale  (8),  Calif. 

Citrus  3-3523 


ELECTRIC  MANUFACTURING  CO 

ST  LOUIS  13,  MO. 


Since  1857 
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San  Francisco ;  Earl  S.  Condon 

uP’sm!ee"®'lighting  prod¬ 
ucts,  INC.,  Buffalo,  N.  Y. — J. 
ji.  Cavanaugh,  Portland ;  Don 
Shiman.  Denver. 

TKACH  COMPANY,  Oshkoah,  Wia. 
•^Wbar  Elec.  ^..  General 
Hec.  Supply  Corp..  Westinghouse 
Elec.  Supply  Corp.,  principal  cities. 


Lombard  Smith  Co. 

Representing 

the  ideal  electric 

&  MFG.  CO. 

Motors  and  Generators 

OHIO  ELECTRIC 
&  MFG.  CO. 

Fractional  Motors, 

Ohio  Lifting  Magnets. 

HOWARD  B.  JONES  CO. 

Plugs,  Sockets  and  Terminal 
Strips. 

u.  S.  HOFFMAN 
MACHINERY  CO. 

Heavy  Duty  Industrial  Vacuum 
Cleaners. 

magnetic  eng.  & 

MFG.  CO, 

Magnetic  Pulleys  and  Ora 
Separators. 

UPTON  ELECTRIC  FURNACE 

Electric  Salt  Bath 
Heat  Treating  Furnaces 


2032  SANTA  FE  AVE. 
LOS  ANGELES  21.  CALIF. 
KI-3297 


LEACH  RELAY  CO.,  Los  Angeles. 
Calif. 

LEADER  ELECTRIC  CO.,  Chicago, 
III. — Perry  B.  Miller,  Oakland; 
Harry  D.  Morton.  Los  Angeles ; 
W.  W.  Wheat  &  Son,  Seattle ;  R. 
B.  Maycock,  Salt  Lake  City ;  L. 
R.  Ward.  Dallas ;  Allen  B.  Car¬ 
penter.  Denver. 

LEEDS  &  NORTHROP  CO..  Phila¬ 
delphia.  Pa. — Branch  Offices :  San 
Francisco,  Los  Angeles,  Tulsa. 
LEW  FITTINGS  CO.,  Chicago.  Ill, 
— Walter  E.  Brand,  Los  Angeles. 

LEWIS  ENGINEERING  &  MFG. 
CO.,  Alliance.  <).-  -Chas.  E.  Black, 
Seattle ;  G.  C.  Gillan,  Los  An¬ 
geles. 

LIBERTY  BELL  MFG.  CO..  Mi¬ 
nerva,  O. — Leonard  S.  Foley, 
Portland ;  Thomas  D.  Noble,  San 
Francisco:  A.  Alleii  Smith,  Los 
Angeles. 

LIGHTING  PRODUCTS,  INC., 
Highland  I’ark,  III. — General  Sales 
Corp.,  .San  Francisco,  laia  An¬ 
geles  ;  W.  J.  Huommer,  Dallas. 

LINCOLN  ELECTRIC  CO.,  THE. 
Cleveland,  O.  —  Dist.  Offices : 
Portland,  San  F>ancisco,  Los 
Angeles.  Phoenix ;  Geo.  Gibson, 
Spokane;  Johnson  Supply  Co., 
Denver;  Industrial  Supply  Co., 
Salt  Lake  City. 

UNCOLN  METER  DIV.,  SAN- 
GAMO  ELEC.  CO..  Springfield, 
Ill.— T.  S.  Wood.  Seattle;  L.  A. 
Nott,  San  Francisco ;  H.  W.  Wlt- 
tenburg,  Los  Angeles :  Mountain 
States  Machy.  Co..  Denver ;  L. 
Brandenburger  Co.,  Salt  Lake 
City;  J.  E.  Redmond.  Phoenix; 
Frank  Gorman,  El  Paso. 

LINDE  AIR  PRODUCTS  CO.. 
THE,  Unit  of  Union  Carbide  and 
Carbon  Corp.,  New  York  City — 
Offices  In  all  principal  cities. 

UNDEMANN  &  HOVERSON  CO., 
A.  J.,  Milwaukee,  Wis. — Radio 
Appl.  &  Television  Co.  of  Wash., 
Seattle ;  Appl.  Wholesalers  of 
Ore.,  Portland ;  Lavenson  &  Sa- 


3ealared  ALL  METAL 

Fluorescent  Industrial 

for  Ctmveniional  or  Instant  Start  Ballast 

Lighting  Products  125-A  Series,  All  Metal  Enclosed  Ballast 
Industrials  incorporate  all  labor  saving  installation  and  main¬ 
tenance  features.  Other  features  are  drop  ends  for  socket 
protection — starter  changing  without  lamp  removal,  hinged 
reflector  for  one  man  servicing,  K.O.'S  in  ends  for  pull 
switches  and  continuous  mounting — simple  to  install  for  any 
type  of  hanging.  Finish  inside  of  reflector — twice  fired  white 
enamel;  exterior  of  reflector  and  all  steel  housing  pearl 
grey.  Available  in  2-40W,  3-40W,  and  2-IOOW  units. 

Representatives 

GENERAL  SAI.ES  CORPORATION 

San  Francisco  Los  Angeles 

500  Minnesota  St.  352  E.  1st  St. 

Maj.  Walter  Huommer,  Dallas,  Texas 

LIGHTING  PRODUCTS  Iik. 

HIGHLAND  PARK,  ILLINOIS 


vasta,  San  Francisco;  Listenwal- 
ter  &  Gough,  Inc.,  Los  Angeles ; 
Hendrie  &  Bolthoff  Mfg.  &  Sup. 
Co.,  Denver ;  Z.C.M.I.,  Salt  Lake 
City,  Boise :  Kalispell  Merc.  Co., 
Kalispell. 

LINE  MATERIAL  CO..  Milwaukee. 
Wis. — Paul  K.  Churchill,  Div. 
Mgr.,  San  Francisco,  Los  Angeles  ; 
W.  F.  Smith,  Div.  Mgr.,  Salt  Lake 
City.  Dist.  Offices  and  Whses. : 
Phoenix,  Salt  Lake,  Denver,  Seat¬ 
tle,  Spokane,  Portland,  San  Fran¬ 
cisco,  Los  Angeles. 

UONEL  CORP..  New  York  City— 
M.  Sweyd  &  ^n,  San  Francisco. 
LITECONTROL  CORP.,  Boston, 
Mass.  —  Graybar  Elec.,  General 
Elec.  Supply,  Westinghouse  Elec. 
Supply.  All  principal  cities. 
LITTELFUSE  INC.,  Chicago,  Ill. 
and  El  Monte,  "Calif. — All  leading 
wholesalers. 

LITTLE  GIANT.  INC.,  Oakland. 
Calif. 

LLOYD  PRODUCTS  CO.,  Provi¬ 
dence,  R.  1. — W.  M.  Sanderlin 
Co.,  Seattle ;  The  Frank  H.  Bran 
Co.,  San  Francisco.  Los  Angeles ; 


Harvey  M.  Olmstead,  Denver ; 
Geo.  E.  Anderson  Co.,  Dallas. 
LOCKE  INSULATOR  CORP.,  Bal¬ 
timore,  Md.  —  General  Eleetrie 
Supply  Corp.,  All  principal  citlos. 
LOCKWOOD  ELECTRIC  CO.. 
THE,  Cincinnati,  Ohio — FVed  W. 
Carlson,  Seattle:  Clarence  R. 
Hunt,  San  Francisco ;  Homer  V. 
Thomas,  Denver;  Arthur  C.  Moul¬ 
ton,  Salt  Lake  City;  United  Build¬ 
ers  Equipment,  Dallas. 

LOCUST  PIN  CO.,  Front  Royal, 
Va. — Maydwell  &  Hartsell,  Inc., 
San  Francisco,  Los  Angeles,  Seat¬ 
tle. 

LOVELL  MFG.  CO..  Erie.  Pa.— 
W.  L.  May  Co.,  Portland;  ElecT 
Appliance  Service  Corp.,  Lob  An- 
gelee. 

LOWELL  INSULATED  WRB  CO.. 
Lowell,  Mass. — Ralphs-Pugh  Co., 
Inc.,  San  Francisco ;  F.  J.  Airey 
Co.,  Los  Angeles. 

LUMIDOR  CO.,  INC.,  Alhambra. 
Calif. 

MACBETH  DAYLIGHTING 
CORP.,  New  York.  N.  Y.— John 
Shannon,  Los  Angeles. 


LEAllElt  ELEI  TRIC  MFG.  GORP. 

6127  N.  BROADWAY 

CHICAGO  40  ILLINOIS 

MANLFACTl  RERS  OF  INDUSTRIAL  AND  COMMERCIAL 
FLUORESCENT  LIGHTING  FIXTURES 

WEST  COAST  FACTORY 

2040  Livingston  Street  Oakland  6,  California 

WEST  COAST  REPRESENTATIVES 
Richard  B.  Maycock,  328 — 11th  Ave.,  Salt  Lake  City  3,  Utah.  Phone 
4-7608.  Perry  B.  Miller,  Milnic  Co.,  1119  Harrison  St.,  San  Francisco  3, 
Calif.,  Underhill  8237.  Harry  D.  Morton,  California  Industrial  Sales, 
1406  S.  Grand  Ave.,  Los  Angeles  15,  Calif.  L.  R.  Ward,  403  Southland 
Life  Bldg.  Annex,  Dallas  1,  Texas.  W.  W.  Wheat  &  Son,  660  First 
Ave.,  S.,  Seattle  4,  Washington.  Allen  B.  Carpenter,  Denver,  Colorado. 
Offices  in  Butte,  Montana,  and  Baltimore,  Maryland. 


ELECTRICAL 

INSULATING 

MATERIAL 

THE  SPAULDING  FIBRE 

IRVINGTON  VARNISH  & 

COMPANY.  INC. 

INSULATOR  CO. 

Spauldito  (Laminated  bakelite) 

Insulating  Varnishes. 

Sheet,  Rod  &  Tube. 

Varnished  Cambric,  Canvas  and 

Spauldite  Washers  and  fabri- 

Silk.  Varnished  Fiberglas  Cloth. 

cated  parts. 

Varnished  Paper. 

Spauldite  Gear  Blanks. 

Varnished  Tapes. 

Spauldo. 

Varnished  Sleevings  (Spaghetti) 

Vulcanized  Fibre  Sheet,  Rod  & 

Transflex  and  Hyflex  Tubings. 

Tube. 

Cardolite  Resins. 

Formed  Fibre  Slot  Wedges. 

Fibre  Washers  &  Fabricated  Parts 

Marvel  OIL  STOP. 

Fibre  Receptacles. 

JOHN  A.  MANNING 

Armite  (Fishpaper)  Plain  or 
Gummed. 

Friction  and  SoftBoard. 

COMPANY.  INC. 

Pressboards,  Insulating  Papers. 

THE  MAC  ALLEN  COMPANY 

DUREZ  PLASTICS  & 

Compressed  Mica  Sheet,  Tube, 

CHEMICALS.  INC. 

Washers  &  Specialties. 

Phenol  Formaldehyde  Molding 

Raw  Mica. 

Powder. 

THE  HOPE  WEBBING 

PLASKON  DIVISION 

COMPANY,  INC. 

Libbey-Owens-Ford  Glass  Co. 

Cotton  &  Linen  Finish  Electric 

Urea  Formaldehyde,  Melamine 

Tapes,  Webbings  &  Sleevings. 

Molding  Compound. 

C.  D.  La 

MOREE 

SAN  FRANCISCO  3  LOS  ANGELES  IS  SEAHLE  4 

1889  Mission  St.  I32S  San  Julian  Street  166  Jackson  St. 
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MAYDWELLs  Hartzell 


INCORPORATED 


TRANSMISSION 

AND 


DISTRIBUTION 

EOUIPMENT 


Keaney  Distribution  Equipment 
Victor  Porcelain  Insulators 
Pole  Line  Hardware 
Gardner  Transformers 

Glass  Insulators 
Wires  and  Cables 
Poles  and  Crossarms 
Hughes  Line  Structures 
Wood  Pins  and  Brackets 
Galvanized  Guy  Strands 
Galvanized  Iron  Wires 
Cramer  Time  Switches 
Construction  Tools 
Angle  Cross  Arm  Pins 
Hartzell  Propeller  Fans 

• 

COMPLETE  WAREHOUSE  STOCKS 
AT  3  POINTS  ON  PACIFIC  COAST: 

SAN  FRANCISCO.  3 
158  -  11th  St.,  HEmlock  1630 

LOS  ANGELES,  13 
455  Colyton  St.,  MUtual  7245 

SEATTLE.  4 

1016  First  Ave.  South.  ELiot  5007 


Ap 


MACALLEN  COMPANY.  BoBton, 
Mass. — C.  D.  LaMoree,  Seattle, 
San  Francisco.  Los  Angeles. 

MAGIC  AIRE.  INC.,  Cleveland,  O. 
— Seattle  Hdwe  Co.,  Seattle;  Jen¬ 
sen  Byrd  Co.,  Spokane;  Stubbs 
Elec.  Co.,  Portland ;  H.  R.  Bas- 
ford  Co.,  San  Francisco;  Associ¬ 
ated  Wholesale  Elec.  Co.,  Los 
Angeles ;  Coast  Elec.  Co.,  San 
Diego. 

MALLEABLE  IRON  FITTINGS 
CO.,  Branford,  Conn. — Waltham, 
deWItt  &  Krusi,  San  Francisco; 
Industrial  Eng.  &  Equip.  Co., 
Los  Angeles  ;  W.  J.  Cottrell,  Port¬ 
land. 

MAGNA  VOX  CO..  THE.  Fort 
\Va:;no,  IikI. — L.  H.  Biishnell.  San 
Francisco ;  Herl)ert  R.  Zenker. 
Pasadina. 

MALLEABLE  IRON  RANGE  CO.. 
Beaver  Dam,  Wis. — Branch  Of¬ 
fices  :  Seattle,  Portland,  Oakland. 

MANNING,  BOWMAN  &  CO.. 
Meriden,  Conn. — G.  H.  Watson, 
Div.  Mgr.,  San  FYancisea 

MANNING  PAPER  COMPANY, 
JOHN  A..  Troy,  N.  Y.— C.  D. 
LaMoree,  San  Francisco,  Ix)s  An- 

MARKEL  ELECTRIC  PRODUCTS, 
INC.,  Buffalo.  N.  Y.  —  O.  W. 
Coombs,  Los  Angeles. 

MARKS  PRODUCTS  CO.,  INC.. 
Brooklyn,  N.  Y. — Frank  H.  Bran 
Co.,  San  Francisco,  lx)8  Angeles. 

MARTINDALE  ELECTRIC  CO.. 
THE,  Cleveland,  Ohio — Fletcher 
ElecI  Specialty  Co..  Los  Angeles : 
Hendrie  &  Bolthoff  Mfg.  &  Sup¬ 
ply  Co.,  Denver. 

MARTIN  &  SONS.  H.  P..  Owens- 
boro.  Ky. — General  Electric  Sup¬ 
ply  Co.,  Westinghouse  Elec.  Sup¬ 
ply  Co.,  Graybar  Elec.  Co.,  and 
other  leading  wholesalers. 

MARTIN-DECKER  CORP.,  Long 
Beach,  Calif. 

MATHIAS  -  HART  CO.,  Ampere. 
N.  J. — Maydwell  &  Hartrell, 
Inc.,  San  Francisco,  Los  Angeles, 
Portland. 


MATTHEWS  CORP.,  W.  N,  ^ 
Louis.  Mo. — Jobber*  Supply’  (k 
Seattle,  Portland;  Waltham  ^ 
Witt  &  Krusi,  San  PrancW 
Industrial  Eng’r.  &  Equip.  Con' 
Los  Angeles ;  R.  F. 

Denver.  ^ 

MAYTAG  COMPANY,  THE.  N» 
ton,  la.— Maytag  Northwest  oj 


M  A  R  T  I 
Portable 
VISE  STAND  and 
PIPE  BENDER 


Sets  up  in  a  half  minute 
and  glands  without  > 
hitching  | 

Here  it  a  genuine  time-Mvsr  > 
for  cutting  or  threading  con-  j 
duit  up  to  Bending  ci-  ! 

pacity  Carry  the  Martin 

Vise  Stand  and  Pip*  Bender 
on  the  job — it'i  REALLY  port¬ 
able.  Write  for  complete  de¬ 
tails  and  prices. 

Alto  made  In  a  larger  size— fA*  da 
capacity  with  I"  bender  eapaoHy 

H.  P.  MARTIN  &  SON 

813  W.  12th  St.,  Owensboro,  Ky. 
Sold  by  General  Eleetrle,  Weetlig 
house.  Graybar  and  other  leadlii 
wholesalers. 


MERCOID 


SOLVES  INDUSTRY'S  AUTOMATIC  CONTROL  PROBLEMS 


HEATING,  AIR  CONDITIONING  AND  INDUSTRIAL  APPLICATIONS 
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Various  types  availablefor  liquid  level, pressure, temper*  I 
ature,  vacuum,  mechanical  operations,  low  water,  etc.  | 
e  FOR  DANGEROUS  LOCATIONS,  use  Mercoid  Controls  in  | 
explosion-proof  coses.  •  All  Mercoid  Controls  ore' 


equipped  with  hermetically  sealed  mercury  switches. If 
They  ore  built  to  lost,  e  Send  for  complete  catalog.  | 


GET  THE  BEST 


THE  MERCOID  CORPORATION  •  4201  BEIMONT  AVENUE  •  CHICAGO,  lUINOIS 


DISTRIBUTORS 


Heating  Assurance,  Inc. 

124  E.  Augusta  Ave. 

Spokane,  Washington 

Langdon-Faulkner  Co. 

964  Dexter 
Seattle,  Washington 

Refrigerating  i  Power  Spec.  Co. 
615  S.  E.  Stark  St. 

Portland,  Oregon 

Stevens  Sales  Co. 

41  Post  Office  Place 
Salt  Lake  City,  Utah 

W.  E.  Lewis  &  Co. 

610  Thomas  Bldg. 

Dallas,  Texas 


Central  Engineering  &  Supply  Co. 
1925  Cedar  Springs 
Dallas,  Texas 

Industrial  Equipment  Co.,  Inc. 
6823  Navigation  Blvd. 

Houston,  Texas 

J.  M.  Warner  Co. 

402  S.  Humboldt 
Denver,  Colo. 

Clowe  A  Cowan,  Inc. 

401  Harrison 
Amarillo,  Texas 

Jensendnstrument  Co. 

335  Central  Avenue 
Los  Angeles,  Calif. 


Neil  H.  Peterson  Co. 
1129  Folsom  St. 

San  Francisco,  Calif. 


).4 
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Portland:  Maytag  Waat  Coaat  Co.. 
Loi  Angelea  ;  Sparey-Maytag,  Inc.. 
Colo.  Springs. 

McFarland  co.,  l  n..  sand- 
point.  Idaho:  Milwaukie.  Ore. 

McGILL  MFC.  CO..  Valparaiso. 

”lnd— Frank  A.  .Strohecktr.  Set¬ 
tle-  George  Gray  Co..  San 
Francisco:  J.  G.  Pomeroy  Co.. 
Los  Angelos. 

McGRAW  electric  CO..  TOAST¬ 
MASTER  PRODUCTS  DIV., 
Elgin,  111.— O.  A.  Alderman.  .Se¬ 
attle:  K.  E.  Cam|)bell,  Los  An¬ 
geles. 

MEIER  ELECTRIC  AND  MA¬ 
CHINE  CO..  Indianapolis.  Ind. — 
Scott-Buttner  Elec.  Co..  Oakland. 


MELLO  CHIME  AND  SIGNAL 
CORP..  Chicago.  Ill. — F.  J.  Airey 
Co.,  D)S  Angeles  21. 


MEMCO  ENG’G  &  MFG.  CO..  Long 
Island  City,  N.  Y.  -  Preferred 
Equip.  Engineers,  Seattle. 


MEND-IT  SLEEVE  MFG.  CO.. 
Oakland,  Calif. 

MERCOID  CORP.,  THE,  Chicago. 
III.— Heating  Assurance  Co.,  Spo¬ 
kane;  Refrigerating  &  Power 
Spec.  Co.,  Portland:  Neil  H. 
Peterson  Co..  San  Francisco:  Jen¬ 


sen  Instrument  Co.,  Los  Angeles : 
J.  M.  Warner  Co.,  Denver :  Stev¬ 
ens  Sales  Co.,  Salt  Lake  City : 
Clowe  &  Cowan,  Inc.,  Amarillo: 
Central  Engr.  &  Supply  Co.,  W. 
E.  I.,ewis  &  Co.,  Dallas  :  Industrial 
Eciuip.  Co.,  Inc.,  Houston :  Lang- 
don-Faulkner  Co.,  Seattle. 

METER  DEVICES  COMPANY. 
Canton,  O.  —  Fred  W.  Carlson, 
Seattle:  J,  G.  Corrin,  I.«3  An¬ 
geles;  R.  F.  Hamilton,  Denver. 
METROPOLITAN  DEVICE  CORP., 
Brooklyn,  N.  Y. — James  J.  Noble 
Co.,  San  Francisco,  for  entire 
coast  :  Farnham  &  Cunningham, 
Ix)s  Angeles,  for  central  station 
field  only. 

MET/.GAR  CO..  Grand  Rapids, 
Mich.  —  A.  S.  Lindstrom,  San 
Francisco. 

MEYERS  SAFETY  SWITCH  CO.. 

San  Francisco,  Calif. 

MICA  INSULATOR  CO..  New  York 
City — Triangle  Pacific  Co..  Se¬ 
attle,  San  Francisco,  Los  Angeles. 
MICRO  SWITCH  CORP.,  Freeport, 
III.— S.  E.  Watson,  Portland : 
Calif.  Wholesale  Equip.,  and  An¬ 
drews  Hardware,  Los  Angeles: 
Hunter  Eng.  Co.,  Riverside. 


Matthews  Fuswitches 
and  Cutouts 

For  Primary  Distribation 
Transformer  Fusing  Protection 


•  Matthews  Cutouts  and  Fuswltchei 
are  made  In  enclosed  and  Open  Types, 
both  dropout  and  noa-dropout  itylea. 

Enclosed  types  furnished  In  14  cats- 
lot  numbere  for  all  ratlngi  to  200 
amperes  and  TSOO/12,000  OBD.  T  rolta 

Open  types  furnished  In  20  catalog  numbers  for  all  rating!  to  100  amperes 

snd  23.000  rolls 

Bsclodng  FuswUebee,  eonrertlble  dlsoounsetlng  blades  for  abore  Cutouts,  and 
Disconnecting  Swttcfaos  In  tersral  styles  are  Included  In  the  complete  line. 
Matthews  Unlrerssl  Fuse  Links  supplied  for  abore.  will  also  fit  other  mtkaa 
All  abore  comply  with  B.B.I.-N.B.M.A.  lOfKlt,  rating  standards. 

Write  for  complete  deecriptire  catalog. 


Porcelain  Housed 
Matthews  Cutouts 


Open  Type  MaUbowi 
Fuawltcbas 


W.  N.  MATTHEWS  CORPORATION 


St.  Louis.  Mo. 


ARMATURE  COIL  EQLIPME>T  CO. 

A.  C.  E.  COIL  WINDING  AND  FORMING  EQUIPMENT 

★ 

ASHEVILLE  MICA  COMPANY 

I  NCUT  MICA  .  CUT  MICA  .  MICA  WASHERS 
FABRICATED  MICA  PARTS 

★ 

BROWNINC  MANUFACTURING  CO. 

GRIPBELT  “V”  DRIVES 
FRACTIONAL  HORSEPOWER  “V”  DRIVES 
DIE  CAST  COUPLINGS  .  PAPER  MOTOR  PULLEYS 
PIVOTED  MOTOR  BASES 

★ 

CONTINENTAL  DIAMOND  FIBRE  CO. 

DILECTO  .  CELORON  •  DIAMOND  VULCANIZED  FIBRE 
VULCOID  WATER  RESISTING  FIBRE 
DIAMOND  FIBRE  HOLLOWARE  •  MICABOND 

★ 

ROCKBESTOS  PRODUCTS  CORP. 

PERMANENTLY  INSULATED 
HEAT  RESISTING  WIRE  AND  CABLE 

★ 

11.  B.  SHERMAN  MF(;.  CO. 

COPPER  ELECTRICAL  FITTINGS 
LUGS  •  TERMINALS  .  CONNECTORS 

★ 

U.  S.  GRAPHITE  CO. 

ELECTRIC  MOTOR  AND  GENERATOR  BRUSHES 
CARBON  .  GRAPHITE  •  METAL  GRAPHITE 

★ 

District  ff  archoiises 

SEATTLE  4  1714  FIRST  AVE.  SOUTH 

PORTLAND  4  209  S.  W.  FIRST  AVE. 

SAN  FRANCISCO  3  357  NINTH  ST. 

LOS  ANGELES  13  320  E.  THIRD  ST. 


ELliott  4747 
BEacon  5123 
HEmlock  7893 
Mutual  3241 


MIDGET  HEATER  &  SPECIALTY 
CO.,  Tacoma.  Wash.  —  Through 
wholesalers  and  dealers. 

MIDWEST  ELECTRIC  MFG.  CO., 
Chicago,  Ill.  —  Northwest  Sales 
Co..  Portland:  Keeler- White  Co., 
San  Francisco :  A.  Allen  Smith, 
Los  Angeles. 

MILLER  CO.,  THE,  Meriden,  Conn. 
— A.  T.  Bergeron,  Pac.  Coast  Sales 


MEYERS 

Bncloeed  Safety  SwrHchca 
Switchboarde— Panelboards 
Electrical  Sheetmatal 
Prodneta 

Meyers  Safety  Switch  Co.,  Inc. 

423  Tehama  St.,  San  Francisco  3 


MEND-IT  SLEEVE 

Matif  in  3  Sizes 

Small — Regular 
Large 

Repairs  broken  coils 
in  electric  elements 
used  in  any  electric 
appliance  —  ranges, 
heeters,  toasters,  etc. 


To  Make  a  Repair 

Without  removing  coil,  lift  up  the 
two  broken  ends,  straighten  with 
pliers,  scrape  ends  clean,  insert  ends 
through  sleeve,  then  crimp  sleeve 
SECURELY  to  make  a  firm  connection. 

For  Industrial  L  se 

3  sizes  available,  make  possible  re¬ 
pairs  for  industrial  equipment. 


Mend-lt  Si  eeve  Mfg.  Co. 

5759  BROADWAY  OAKLAND  II.  CALIF. 


p  For  Efficiency  -  Safety  -  Economy 


use  MCGILL  Switches  and  Guards 


Listed  by 

Underwriters’  Laboratories 

STATIONARY'  GUARDS— 
McGill  Loxon  Lamp  Guards 
prevent  breakage  —  lock  on 
to  prevent  theft.  Redesigned 
to  fit  new  styled  lamps,  and 
all  types  of  sockets.  In  the 
McGill  line  are  many  other 
styles  of  lamp  guards  ideal 
for  industrial  use.  Ask  about 
them. 

PORTABLE  GUARDS— The 
No.  3005  illustrated  is  one 
of  a  series  of  Vaporproof  Safety  Guards  .  .  .  the 
tight  sealing  heat  resisting  globe,  heavy  cage,  air 
tight  seal  in  handle,  eliminate  possibility  of  fire 
or  other  disaster  from  ^ark,  exposed  flame,  heat 
or  breakage  of  bulbs.  There  are  nearly  one  hun¬ 
dred  different  types  of  portable  and  stationary 
guards  in  the  McGill  Line  .  .  .  you  should  in¬ 
vestigate.  Ideal  for  ships,  shipyards,  docks,  ware¬ 
houses  and  factories  .  .  .  bring  safe  light  where 
it  is  needed. 


No.  1425 


No.  3005 


LEVOLIER  SVC’ITCHES— McGill  in¬ 
dividual  control  Levolier  Switches  are 
vital  factors  in  the  conservation  of 
electric  power.  Compact,  trouble  free, 
simple  to  install,  and  afford  a  big 
saving  in  wire,  conduit  and  labor. 
Available  '  for  fluorescent  and  incan¬ 
descent  lighting,  or  fractional  HP 
No.  41-B  control.  Made  in  3  to  10  amp.  ca¬ 

pacity,  single  pole,  two  circuit,  series 
multiple,  and  3-way  pull.  No.  41-B  Plastic  Shell  Levolief  shown  is 
6  amp.,  125  volt,  "T”  rating. 

Write  for  catalog  of  McGill  Electrical  Specialties. 

McGILL  MANUFACTURING  COMPANY,  Inc. 

Electrical  Division  VALPARAISO,  INDIANA 

Offices  Nearby  to  Serve  Y’ou 

Los  Angeles  —  J.  G.  Pomeroy  &  Co.,  1004  East  Fourth  Street,  San 
Francisco  —  George  A.  Gray  Co.,  2720  Seventeenth  Street,  Seattle  — 
Frank  A.  Strohecker,  2207  First  Avenue,  South 
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EDWIN  L.  WIEGAND  CO. 

FENWAL,  INCORPORATED 

Cbroaalox  Eleetrle 

Tbermoiwitchee — Eleetrle 

Heatisa  Elesionts 

Coetrol  Eauitnient 

PEERLESS  ELECTRIC  CO. 

COMMERCIAL  FILTERS  CORP. 

Exbauit  Fans,  Blower 

Fulflo  Filters — For  all  liquid 

Unita  A  Panels. 

and  enaee 

Fitraaoo  Faat 

SAUEREISEN  CEMENTS  CO. 

C.  O.  JELLIFF  MFG.  CORP. 

Eleetrio  Realster 

Resistance  Wire 

Cementa 

Exclutitely  Represented  in 

the  Following  Territory: 

Wa9hing:ton,  Oregon,  Idaho 

Western  Montana,  Utah, 

Nevada,  Arizona 

and  California 

WMOIVTGOflfEKY  BROTHERS 

SEATTLE.  4  SAN  FRANCISCO,  5 

LOS  ANGELES.  13  PORTLAND.  10 

911  Weetern  Ave.  61  Fremont  SL 

420  S.  San  Pedro  2333  N.W.  Westover 

Mulienbach  Elect 

2300  EAST  27TH  STREET 

rical  Co. 

LOS  ANGELES  II.  CALIF. 

Manufactu 

rer$ 

SWITCHBOARDS  AND  PANELBOARDS 

SPECIAL  MOTOR  CONTROL 

RHEOSTATS  AND  RESISTORS 

WIRING 

ACCESSORIES 

Southweat  F^tory  Repreaentativea 

and  Assembly  Plant  For  j 

BnllDog  EIrrtric  Products  Co. 

Clark  Controller  Co.  1 

i  Detroit,  Michigan 

Cleveland,  Ohio 

Buatribution-Power  Distribution* 

Motor  Controllers 

Industrial  Trol-E-Duct-Movable  Power*  AC  and  DC  Brakes  1 1 

Universal  Trol-Ei-Duct-Movable  La^ht* 

Weldinif  Control  l 

Vacu-Break  Streamlined  Switches 

Limit  Switches 

Circuit  Master  Lighting  Panels 

Foot  Switches 

Vacu-Break  Power  &  Light  Panels 
SaftoF^ise  Power  &  Light  Panels 

Push  Button  Stations  j 

•Flexible  Bus  Bar  Systems 


Steel  Mill  Controllers  j 

COMPOUNDS 


Insulating  and  Cable-pulling 

Complete  assortment;  insoluble  in  oil  ond  water; 
high  and  low  voltage;  all  temperatures;  dense, 
viscous,  fluid,  for  Cable- Joints,  Potheads,  Ter¬ 
minal  Belts. 

Steel  HANGERS 

Cable  and  Conduit . . .  Messenger 

In  Cadmium-plated  Steel  and  Everdur.  All  sizes. 
Insulating  Bushings  supplied.  Top  quality.  Permit 
quick  wiring. 

Steel  JIFFY  CLIPS 

Pipe- clamp,  only  one  nail  or  screw  required 

For  hanging  pipe,  conduit,  BX-cable,  etc.  Rib  adds 
strength.  Light  weight,  streamlined.  All  sizes.  Mil¬ 
lions  in  use.  In  cadmium -plated  Steel  and  Everdur. 

Steel  STRAPS 

Messenger/  for  outlet-boxes 

Cadmium-plated  Steel  or  Everdur.  Use  in  con¬ 
junction  with  Minerallac  Messenger  Hanger.  Fit 
all  standard  outlet-boxes  and  h'  cable. 

Write  for  new  literoture  ond  prket. 

Ndtif  E.  Brad  Cmumt  6.  E.  Ham  Caiftfy  IdM  InrkfstaN 
lISS  kdBtisI  St  4»  Matet  St  1M  Iscksai  St 

IB  Ai|dB.  U.  Sa  FiMosci.  Cil.  SsaMt.  Nsk. 

MaBtaa  Stitts  Maduatry  Ct.  F.  D.  Osttnaidlit 

IS2S  BUM  St,  Dtmr.  CiL  S93S  Miolow  liki  An  ,  DiIb.  Tins 

MINERALLAC  ELECTRIC  COMPANY 

7S  Ntrtli  Pttria  St.  Chicoie  7,  llliaeis 


Volt-telling 

STATISCOPE 

Indicates  live  elec¬ 
trical  fields.  Pro¬ 
tects  workers. 
Pocket,  Sub -Sta¬ 
tion  and  Over¬ 
head  styles.  Many 
uses.  Top -quality. 


Mgr..  Oakland ;  R.  C.  Engliah. 
Portland ;  Ben  Clarkson,  Dallas. 

MILWAUKEE  ELEC.  TOOL 
CORP.,  Milwaukee,  Wis. — Dirks 
&  Co.,  Seattle,  Portland :  G.  A. 
Shoemaker  Co.,  San  Francisco  * 
Trianirle  Distr.  Co.,  Los  Angeles. 

MINERALLAC  ELECTRIC  CO., 
Chicago,  III. — .John  Livingstone, 
Seattle ;  Geo.  E.  Ilonn  Co.,  San 
Francisco :  W.  F.  Brand  Co.,  Ix)s 
Angeles  ;  Mountain  States  Machin¬ 
ery  Co.,  Denver ;  F.  1).  Oster- 
mueller,  Dallas,  Tex. 

MINNEAPOLIS  -  HONEYWELL 
REGULATOR  CO.,  Minneapolis. 
Minn. — Branch  offices  &  Distribu¬ 
tors  in  San  Francisco,  I’ortland, 
Seattle,  Denver,  Salt  Lake  City, 
Dallas,  Houston.  Butte,  Albuquer¬ 
que. 

MITCHELL  MFG.  CO.,  Chicago, 
III. — West  coast  factory,  Los  An¬ 
geles  :  John  H.  Maddox,  San 
Francisco. 

MOE-BRIDGES  CORP.,  Sheboygan. 
Wis. — C.  J.  Heinig,  Oakland. 

MOE  BROTHERS  MFG.  CO..  The 
Ft.  Atkinson.  Wis.  —  Calif.  Elec. 
Supply  Co..  San  Francisco  and 
I,os  Angeles. 

MOLONEY  ELECTRIC  COMPANY, 
St.  Louis,  Mo. — Garland-Affoltar 
Engineering  Corp.,  Seattle,  Port¬ 
land,  San  Francisco,  Los  Angeles ; 
Love  Electric  Co.,  Tacoma ;  Nixon- 
Kimmel  Co.,  Spokane ;  R.  F. 
Hamilton,  Denver ;  Riter  Eng’g 
Corp.,  Salt  Lake  City. 

MONARCH  FUSE  COMPANY. 
INC.,  Jamestown.  N.  Y. — Electri¬ 
cal  Specialty  Co..  Seattle,  San 
Francisco ;  L.  Dawson,  Los  An¬ 
geles. 

MONGERSON’S  ELECTRI¬ 
CAL  MACHINE  WORKS,  Bak¬ 
ersfield,  Calif. 


MORGANITE  BRUSH  CO.  Wr 
I.,ong  Island  City,  N.  Y.-L^v 
Coffinberry,  Piedmont,  Calif.  *' 


MUELLER  ELECTRIC  CO..  Clew 
land,  Ohio— Harry  E.  MarJbil 
San  Francisco. 


MULLENBACH  ELEC'L.  MFr 
CO.,  Los  Angeles.  Calif.  “ 
.MULTI  EI.EC’L  MFG.  CO..  Ct 
eago.  III.— Northwestern  AgmeW 
Seattle;  F.  M.  Nicholas  Ca,  ^ 
Francisco.  ' 

MU-SWITCH  CORP.,  Canton.  Mml 
C.  B.  Parson  &  Co.,  &attk  I 
Burklyn  Corp.,  Los  Angela! 
Dooley  &  Marinack,  Phoenix.  1 


Clifton.  N.  J. — Angus-Campbeli  ■ 
Inc.,  Los  Angeles. 


MOLONEY 

TRANSFORMERS 

•  Power  j, 

•  Distribution 

•  Constant  Current 

•  Subway 

•  Network 

•  Air-Cooled 

MOLONEY  ELECTRIC  ' 

COMPANY 

SAINT  LOUIS 

Dlstrlbutsd  by 
aarlaad-AffoIttr  Eat.  Oirt. 

Los  Angeles  -  Portland 
San  Francisco  -  Beattie 
•  •  • 

Riter  Entlaeerlat  Cera.  [ 

Balt  Lake  City.  Dtsb  ! 

...  ; 

Levs  Eleetrle  Coatsay  t 

Tacoaia.  Washington  | 


N.tSH 
troit 
C.  J 
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Nlxae-Klnmel  Campaay 
Spokane.  WaeblngtrMi 


MONITOR  CONTROLLER  CO.. 
Baltimore.  Md. — Zinsmeyer  Co., 
I.os  Angeles. 


R.  F.  HanNtea 
Insursnoo  Bldg..  Denrer 


SWITCH-DOOR  OPERATED 
9-S-5393-L 

MULTI  ELECTRICAL  MFG.  CO. 

4223-43  Lake  St.,  Chicago  24,  III. 

Warehouse  Stocks  Carried  by  Sales  Representatives 

Northwestern  Agencies,  2411  First  Ave.,  Seattle  I,  Wash. 

F.  M.  Nicholas  Co.,  1 123  Harrison  St.,  San  Francisco  3,  Calif. 


"AAIIITI"  lighting  equipment 
IVIULII  MARINE  FITTINGS 

PORCELAIN  ENAMELED  REFLECTORS 
DIFFUSERS— FLOODUGHTS— FLUORESCENT  FIXTURES 
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San  Francisco :  W.  W.  Wheat  & 
Son.  Seattle ;  Perry  B.  Miller, 
Oakland  ;  Alan  Moore  &  Co.,  Los 
Angeles;'  The  James  H.  Blinn 
Co.,  Denver ;  Geo.  E.  Anderson 
Co.,  Dallas. 

NATIONAL  SPECIALTIES  CO.. 
INC.,  Fort  Wayne,  Ind.— O.  W. 
Coombs  Sales  Co.,  Loe  Angeles. 

NATIONAL  STEEL  CONSTRUC¬ 
TION  CO.,  Seattle,  Wash. — James 
A.  Riordan  Co.,  San  Francisco. 
Loe  Angeles. 

NATIONAL  TELEPHONE  SUP¬ 
PLY  CO.,  THE,  Cleveland,  O.— J. 
E.  Winchester,  Alhambra,  Calif. 

NATIONAL  TRANSFORMER 
CORP.,  Patterson,  N.  J. — Leo  J. 
Meyberg  Co.,  San  Francisco,  Los 
Angeles. 

NATIONAL  VULCANIZED  FIBRE 
CO.,  Wilmington,  Del. — Dist.  Of¬ 
fices  :  Seattle,  San  Francisco,  Los 
Angeles. 

NAUGLE  POLE  AND  TIE  CORP., 
Minneapolis.  Minn. — Hendrie  & 
Bolthoff  Mfg.  &  Supply  Co.,  Den¬ 
ver. 

NAXON  UTILITIES  CORP.,  Chi¬ 
cago,  Ill. — Alan  Moore  &  Co., 
Western  .Sales  Mgr.,  Los  Angeles : 
Fred  G.  Chemnitz,  Portland. 

NEW  DEPARTURE  DIV.,  GEN¬ 
ERAL  MOTORS  CORP.,  Bristol, 
Conn. — L.  M.  Woodward,  Pac. 
Coast  Mgr.,  Los  Angeles.  Geo. 
Chenoweth,  San  Francisco. 

NEW  JERSEY  WOOD  FINISHING 
CO..  Woodbridge,  N.  J.— Tri- 
State  Supply  Corp.,  Los  Angeles, 
San  Francisco. 

NOBLITT-SPARKS  INDUSTRIES. 
INC.,  Columbus,  Ind. — E.  J.  Jor¬ 
dan,  Dist.  Mgr.,  Los  Angeles; 
Ballew  &  Wright,  Seattle ;  Wig¬ 
gins  &  Co.,  Portland ;  Julius 
Brunton  &  Sons  Co.,  San  Fran¬ 
cisco;  Union  Hdwe.  &  Metal  Co., 
Ix)s  Angeh's. 

NOMA  ELECTRIC  CORP.,  New 
York  City — Geo.  R.  Simon,  San 
Francisco. 


NORGE  DIVISION.  BORG  WAR¬ 
NER  CORP.,  Detroit,  Mich. — J. 
Ml  Tenney.  Pacific  Coast  Sales 
Mgr.,  San  Francisco ;  Leo  J.  Mey¬ 
berg  Co.,  San  Francisco,  Los  An¬ 
geles.  Wholesalers  all  leading 
cities 

NORTH  AMERICAN  ELECTRIC 
LAMP  CO..  St  LouU.  Mo.— 
Frank  D.  Fagan  Co.,  San  Fran¬ 


cisco;  Rosse  M.  GilsoB,  Los 
Angeles. 

NuTONE  CHIMES.  INC.,  Cincin¬ 
nati.  O. — Branch  Office:  Los 
Angeles. 

OHIO  BRASS  CO..  Mansfield.  O. 
— Dist  Sales  Mgr. ;  C.  H  Kings¬ 
bury.  Seattle ;  A.  M.  Bohnert 
San  Francisco ;  R.  F.  Gheen, 


VATIONAL  ELECTRIC  PROD¬ 
UCTS  CORP.  Pittsburgh,  Pa.— 
Branch  Offices:  Seattle,  Portland, 
San  Francisco,  Loe  Angeles ; 
Bacon-Cooper  Co.,  Denver;  Stev¬ 
ens  Sales  Co..  Salt  Lake  City. 

national  electric  screen 

CORP..  Chicago,  III.— Gail  B.  Mc¬ 
Kay.  Los  Angeles. 

NATIONAL  ENAMELING  AND 
MFG.  CO..  Pittsburgh.  Pa. — Gen¬ 
eral  Distributors.  Seattle ;  The 
Frank  H.  Bran  Co..  San  Fran¬ 
cisco:  Assoc.  Wholesale  El«.  Co., 
Los  Angeles:  Huie-Simmer  Co.. 
Dallas. 

national  ENAMELING  AND 
STAMPING  COMPANY,  Milwau¬ 
kee,  Wis. — Factory  Branch,  Nat’l 
Enameling  &  Stamp.  T.  E.  Greene, 


>  Seattli; 

Angela' 

■oeniz. 

AMERICA 


■Campbell 


For  Radiant  Energy,  Heating  and  Drying 


L.  A.  NOTT 

1061  Howard  St 
San  Francisco  3,  Cal. 
HEmlock  4738 
SANGAMO  ELECTRIC  CO. 
Meters,  Time  Switches.  Capac¬ 
itors,  and  Sign  Control. 
SUPERIOR  SWITCHBOARD  & 
devices  CO. 

Meters  Enclosures  and  Test 
Devices 

H  D  ELECTRIC  CO. 
Max-I-Meters  for  Transformer 
Testing 

HEWLETT  PACKARD  CO. 
Automatic  Welding  Machine 
Controls  and  Arc  Time 
Totalizers 


XAL4  O  DRITHERM  (Infra-Red  Ray)  Lamps  are  the  Carbon 
Filament  type — the  type  best  suited  for  uniform  and  controlled 
results.  Available  in  clear  glass  for  use  with  reflectors  or  the 
Inside-Silvered  type  which  are  self-reflecting.  The  Inside-Silvered 
type  is  made  in  the  R-40  (250  Watt) — the  Clear  Glass  type  is 
made  in  sizes  from  128  to  500  Watt. 


North  American  Electric  Lamp  Co. 

1036  Tyler  Street  St.  Louis  6,  Missonri 

Represmtatirea: 

FRANK  D.  FAGAN  CO.  ROSSE  M.  GILSON 
736 — 36th  Ave.  1042  So.  Grand 

San  Francisco  21  Los  Angeles  15 


NORTHWESTERN 

AGENCIES 


F.M.  NICHOLAS  CO 


Representing 


Ralph  James 


RESIN  INDUSTRIES 

Synthetic  Insulating 

Tapes,  Tubing,  Tying  Cord  and  Sheets 

GREAT  WESTERN  FUSE  CO. 

Renewable  and  Non-Renewable  Cartridge  Fuses 

IDEAL  COMMUTATOR  DRESSER  CO 

Motor  Maintenance  Equipment,  Tools 
and  Electrical  Specialties 


Representing 

WARD  LEONARD  ELECTRIC  CO. 

Resistors,  Rheostats,  Relays,  Switches,  Contactors,  etc. 


STEEL  CITY  ELECTRIC  CO. 

Complete  Electrical  Wiring  Fittings,  Boxes,  etc. 


CLIFTON  CONDUIT  CO, 

Conduit,  Wire,  Loom,  etc 


FEDERAL  ELECTRIC  CO 


Horns,  Sirens,  Bells  and 
Control  Equipment 


KILLARK  ELECTRIC  CO. 

Conduit  Bodies,  Vaporproof  and  Explosion  Proof  Fittings 


KNOX  PORCELAIN  CORP, 


PENN-UNION  ELECTRIC  CO. 

Conductor  Fittings — Solder  and  Solderless — All  Types 


Knobs,  Tubes,  Insulators, 
Porcelain  Boxes  and  Covers 


FEDERAL  ELECTRIC  CO. 

Horns,  Sirens,  Bells  and  Buzzers,  and  Controls 


PENN-UNION  ELECTRIC  CORP, 

Solderless  Connectors,  Lugs  and  Fittings 


Complete  warehouse  stocks  all  lines  maintained  in  our 
own  two. story  building  —  good  service  from  Seattle. 


1123  Harrison.  St. 

San  Francisco  3,  Calif 


Telephone 
UNderhilt  4830 


241 1  First  Ave. 
Seattle  I,  Wash, 


leiephone 
Elliot  8882 
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tlllU'n  LIGHTING 

ILREFLECTORS  I 

Wlliw  FIXTURES 


ENAMELED  METAL  REFLECTORS 


DEEP  CONE 


Ureen  outilde,  reflecting  surface  white. 
Cbated  with  superior  hard  enamel 
which  adherea  to  metal — will  not  dis¬ 
color — can  be  cleaned  with  aoap  and 
water.  With  Collar  for  standard  2^4" 
shade  holder. 


RLM  INDUSTRIAL  REFLECTORS 


KLM  Standard  Dome  Reflector — di¬ 
ameters  from  12  to  18  Inches — heights 
8H  to  12\  Inches.  100  to  500  watt. 
Tapped  for  V4-lnch  conduit  for  Indoor 
and  outdoor  use. 

■Also  manufacturers  of  all  ty|>es  Por¬ 
celain  Knameled  Reflectors. 


OVERBAGH  &  AYRES  MFG.  CO.  c'hicago';'V“'ilu 

W arehouse  Stocks  carried  by  Sales  Representatives 
W.  W.  WHEAT  &  SON.  SEAHLE  '•  WALTER  E.  BRAND  CO.. 
LOS  ANGELES  •  ELECTRIC  AGENCIES.  INC..  SAN  FRANCISCO 


For  Military  and  Industrial  Needs 
we  are  maintaining  good  emer¬ 
gency  stocks  in  the  following — 


ANACONDA  WIRE  & 

CABLE  CO. 

Buildinq  Wire — Cords — V.C. 
and  VCL  Cables — Formvar 
Maqnet  —  Telephone  — W.P. 
and  Bare 

CROUSE  HINDS  CO. 

Condulets 

CUTLER  HAMMER.  INC. 

Panels  —  Switches  —  Motor 
Control — Tool  and  .Appliance 
Switches 

HARVEY  HUBBELL.  INC. 

Wirinq  devices 


JOSLYN  CO. 

Pole  Line  Hardware 

ROCKBESTOS  PRODUCTS 
CORPORATION 

Asbestos  Insulated  Cords — 
Lead  —  Fixture  ancT  Switch¬ 
board  Wires 

SYLVANIA  ELECTRIC 
PRODUCTS 

Lamps  and  fixtures 

WHEELER  REFLECTOR  CO. 

Liqhtinq  Equipment. 


Also  Representative  Stocks  of  Marine  Fitting — Littelfuses — 
Signal  Equipment — Electricians  Tools — Contractor  Supplies 

• 

Authitrized  W  .R.R.  W  arehonse 

Pacific  Wholesale  Electric  Co. 

Electric  Material  Distributors 
702  State  St.,  San  Diego  [2,  Calif. 

Phone  Franklin  2137-38-39 
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lx)8  AnniTcs :  J.  S.  Veatch.  Den¬ 
ver;  T.  B.  Jones,  Dallas.  Sales 
Ajrent :  F.  W.  Corman,  El  Paso. 
Agt.  for  Diet.  Materials:  Graybar 
Klee.  Co. 

OHIO  CARBON  CO..  THE.  Cleve¬ 
land.  Ohio. — Tri-State  Supply 
Corp.,  Seattle,  San  Francisco, 
Ixjs  Angoles :  Hendrie  &  Bolt- 
hoff  MfK.  &  Supidy  Co.,  Denver; 
Phil  E.  Capy,  Dallas. 

OHIO  ELECTRIC  MFG.  CO..  THE. 
('U'veland,  (). — F.  E.  Buniftt. 
IVirltand  ;  A.  S.  I.indstroni,  San 
Franeiseo  ;  I.oniliard  Smith  C<i., 
I..<)S  Anireles  ;  Mine  H  Smelter 
Supply  Co.,  Denver,  Salt  Lake. 
OHMITE  MFG.  CO.,  ChicaKO.,  III. 
— M.  A.  Dobbin,  Portland ;  W.  I. 
Otis.  Oakland ;  L.  E.  Sperry,  Los 
Angeles. 

OKONITE  COMPANY.  THE,  Pas¬ 
saic,  N.  J. — I.  W.  Borda,  Pa¬ 
cific  Coast  Mgr.,  San  Francisco; 
Biiinch  Ottiees:  H.  C.  Denny.  Se¬ 
attle,  San  Franeiseo  ;  T.  T.  Ken- 
nidy,  Los  ,\ngeles. 
OKONITE-CALLENDER  CABLE 
CO..  INC.,  Passaic.  N.  J.— I.  W. 
Borda,  Pacific  Coast  Mgr.,  San 
Francisco.  Branch  Offices :  Seat¬ 
tle.  San  Francisco,  Los  Angeles. 
OLIVER  IRON  &  STEEL  CORP.. 
Pittsburgh.  Pa.  —  Maydwell  & 
HartziTl,  Inc.,  Seattle,  Portland ; 
Dislriet  Reiiresentative,  .lohn  A. 
Dunean,  Los  .Xngt  les  ;  Westing- 
house  Klee.  Sui)idy  Co.,  Ia)S  An- 
e-i'les.  San  Franeiseo. 

OSMOSE  WOOD  PRESERVING 
CO.  OF  AMERICA,  INC..  Buf¬ 
falo.  N.  Y. — Fred  W.  Carlson, 
Seattle:  Fred  B.  Lyman,  Pueblo: 
Mountain  States  Div.,  Denver. 
OVERBAGH  &  AYRES  MFG.  CO.. 
Chicago.  III.— W.  W.  Wheat  & 
Son.  Seattle ;  Electric  Agencies. 
Inc.,  San  Francisco ;  Walter  E. 
Brand  Co.,  Los  Angeles. 

OWENS  -  CORNING  FIBERGLAS 
('OUI'.,  Toledo,  Ohio — Branch 
Offices :  Seattle.  San  Franeiseo. 
Los  .Angeles.  Distrs. :  Electrical 
Specialty  Co.,  Seattle,  Portland, 
San  Francisco :  Leo  J.  Meyberg 
Co.,  San  Francisco,  Los  .Angeles; 
Tri-State  Suiiply  Co.,  Los  Angeles, 
San  Francisco,  Seattle. 

O.  Z.  ELECL.  MFG.  CO.,  INC., 
Brooklyn.  N.  Y. — Jos.  Sinnott, 
Seattle  1,  Wash. ;  L.  S.  Foley, 
Portland  ;  Th«‘  F  rank  H.  Bran 
Co..  .San  F'ranciseo :  Associated 
Sales  Fingineers,  Ix)s  Angeles. 

PACIFIC  ELEC.  MFG.  CORP., 
San  Francisco,  Calif.  —  Dlst. 
Reprs:  C.  H.  Cutter,  Seattle; 
W.  F.  Poynter,  San  Francisco ; 
G.  B.  Kirkwood.  Ixm  Angeles ; 
R.  Ackerman,  Salt  Lake  City  :  F. 
W.  Gorman,  El  Paso ;  J.  E.  Red¬ 
mond  Co.,  Phoenix ;  Myron 
Swendsen,  Boise;  Northwest  Sup¬ 
ply  Co.,  Butte. 

PACIFIC  TANK  &  PIPE  CO., 
Oakland,  Calif.  —  Maydwell  & 
Hartzell,  Inc.,  Seattle,  San  Fran¬ 
cisco.  Ix)s  Angeles. 

PACIFIC  UNION  MARBELITE 
CO.,  Los  Angeles,  Calif. 

PACIFIC  WIRE  ROPE  CO..  Los 
Angeles,  Calif.  —  Maydwell  & 
Hartzell,  Inc.,  San  Francisco.  Los 
Angeles,  Portland. 


til.— VVm. 


auuy  Lo., 


PAIJiUT  COMPANY.  THE  u 
ington,  N.  J.— W.  D.  Howte  ft 
Los  Angeles;  A.  &  M.  Accestoc 
(  <).,  Seattle.  ***’ 


PANELYTE  DIV.,  St.  RegU  Piv 
Co.,  New  York  City— Dist.  OflW 
Seattle,  Ixis  Angeles;  Elects 
Siieeialty  Co..  Ine.,  San  FrancS 
I’ortlaml. 


PARAGON  ELEC.  CO..  ChiciB 
III.  MeCune-Meriiield  Co., 
Fianeiseo,  Los  Angeles,  Seatti. 

V.  R.  Dittman.  Denver. 
PAKANITE  WIRE  &  CABD 

CORP.,  Ft.  Wayne,  Ind.— tV.  f 
Barnes.  San  Francisco;  C.' { 
Bowers,  Los  Angeles;  R,  ^ 
Ciiirns.  Seattle. 

PARKER  ELEC.  MFG.  CO.,  Oil 
land,  Calif. 

PARTRICK  &  WILKINS  CO..  Pki, 
adeli>hia.  Pa. — F'.  M.  Nichole 
San  F’ranciseo ;  Allied  Industris 
Los  Angeles ;  L.  E.  Shirlei 
Dallas. 

PAULDING.  INC.,  JOHN  I., 
Bedford,  Mass. — Albert  S.  Knift 
Co.,  Seattle;  Hodges  &  Gloai 
Co.,  San  Francisco;  Walter! 
Sweet,  Los  Angeles ;  W.  E.  Yoig! 
Co.,  Denver.  i 

PAYNES  BOLT  WORKS,  Si| 
Francisco,  Calif,  —  Maydwell  if 
Hartzell,  Ine.,  San  Franelaco.  t 
PEERLESS  ELECTRIC  CO..  THl| 
Warren.  Ohio — Montgomery  Bn*. 
Seattle.  Portland,  San  Franciat’ 
I.OS  Angeles:  California  Elcrr 
Works,  Ltd.,  San  Diego. 
PEEULITE  MFG.  &  SUPPLY  CM 
Ltd..  San  F'ranciseo.  I 

PELTON  WATER  WHEEL  CCi 
THE,  San  Francisco,  Calif.  | 
PENN  ELECTRIC  SWITCH  CC 
Goshen,  Ind.  —  Garland  -  Alfohr 
Eng’g.  Corp.,  Seattle,  Portlia 
San  Francisco,  Ix>8  Angels 
H.  M.  Olmstead.  Denver. 
PENNSYLVANIA  TRANSFOK 
ER  CO.,  Pittsburgh.  Pa.— Ftc , 

W.  Carlson,  Seattle ;  J,  G.  Ce 
rin,  Los  Angeles ;  J.  Q.  Lali 
Denver ;  Clarence  W.  Silver  Cc. 
Salt  l^ke  City ;  J.  E.  Rediacn 
Co.,  Phoenix. 

PENN-UNION  ELECTRIC  COW 
Erie.  Pa. — Northwestern  .Agent™ 
Seattle ;  F.  M.  Nicholaa  Ca,  Sc 
F’ranciseo:  Kenneth  Anderson  C 
Los  Angeles. 

PERCO  INC..  Park  Ridge,  E 
F’.  J.  Airey  Co.,  Ixis  Angela  .  4 
PERMUTIT  CO.,  THE.  New  Y p! 
City.— Oliver  B.  Lyman,  5i: , 
Francisco  :  U.  A.  Hammett,  b  [ 
Angeles ;  Bumstead  &  Wool'cr . 
Seattle.  ; 


PERNOT  &  RICH.  INC.,  Los 
geles,  Calif.  'y 

PHARMACAL  PRODUCTS  a| 
INC.,  New  York  City — Pzal  Ij 
Quick,  Los  Angeles.  | 

PHELPS  DODGE  COPPER  PROtf 
UCTS  CORP.,  New  York  Cl9-i 
District  Offices:  San  Francirj 
Los  Angeles.  | 

PIERCE  RENEWABLE  FUStP 
INC.,  Buffalo.  N.  Y.— Northint 
Sales  Co.,  Portland :  E.  E.  Bwi 
kel,  San  Mateo :  H.  T.  Titui,  BrS 
erly  Hills.  £ 
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PANAMA  LAMP  &  COMMERCIAL  CO.  I 

MANUFACTURERS’  DISTRIBUTORS  ] 


Representing 


CHAMPION  LAMP  WORKS 
Fluorescent  Tubes 
and  Incandescent  Lamps 
HELMCO,  INC. 

Hotcups  and  Fudge  Warmers 
INSTANT  GLOW  STARTER  CO. 

Fluorescent  Starters 
KELNOR  MFG.  CO. 

Electric  Soldering  Irons 


MITCHELL  MFG.  CO.  I 

Fluorescent  Fixtures  ll 

SHEFFIELD  BRONZE  POWDER  - 

&  STENCIL  CO. 

Paint  Specialties  i 

SIGNAL  ELECTRIC  MFG.  CO.  | 

Dril^,  Fans,  Tel.  Keys  ] 

STANDARD  ELECTRIC  MFG.  CO.  ; 

Wiring  Devices  j 


815  Howard  Sf.,  SAN  FRANCISCO  3,  DOuglas  1130 
1001  E.  First  St..  LOS  ANGELES  12.  VanDyke  9795 
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pittsburoh  lectromelt 
roRNACE  CORP.,  Pittsburgh. 
pg__ Western  Foundry  Sand  Co., 
Beattie:  E.  A.  Wilcox,  San  Fran¬ 
cisco:  E.  A.  Wilcox  Co.,  Los  An¬ 
geles;  Ritcr  Eng'g  Co..  Salt  Lake 
City:  McArdle  Equip.  Co..  Hous¬ 
ton. 

PITTSBURGH  PIPING  &  EQUIP. 
CO  Pittsburgh,  Pa. — Chaa.  S. 
James  Co.,  San  Francisco. 

PITTSBURGH  REFLECTOR  CO.. 
Pittsburgh.  Pa.— Lyinan  I).  Mor¬ 
gan.  Seattle:  Prank  h.  Hast¬ 
ings.  Los  Angeles ;  Raymond 
Ackerman,  Salt  Lake  City :  Paul 
A  Douden.  Denver. 


PLYMOUTH  RUBBER  COMPANY. 
INC.  Canton,  Mass. — Robinson 
Sales  Co..  Seattle:  W.  J.  Cot¬ 
trell.  Portland :  Joslyn  Co.  of 
Calif.,  S®n  Francisco,  Los  An¬ 
gela:  C.  D.  Titus,  Denver. 


PORCELAIN  INSULATOR  CORP.. 
TTO.  Lima,  N.  Y. — Jobbers  Sup¬ 
ply  Co.,  Seattle,  Portland;  Joslyn 
Co.  of  California,  San  Francisco. 
Los  Angeles. 


PORCELAIN  PRODUCTS.  INC., 
Parkersburg.  W.  Va. — Allied  In¬ 
dustries,  Inc.,  Seattle,  Portland, 


San  Francisco,  Los  Angeles ;  J. 
W.  Watkins,  Seattle :  Induatrial 
Eng’g  &  Equip.  Corp.,  Los  An¬ 
geles  :  H,  M.  Olm.st('ad,  Denver. 

PORTABLE  LIGHT  CO..  INC., 
THE,  New  York  City — Dirset  to 
Public  Utiitty  Cos. 

PORTER.  INC.,  H.  K..  Everett. 
Wash. — Gillette  4  McLaren,  Seat¬ 
tle,  Portland :  Osgood  &  Howell. 
San  Francisco.  Los  Angeles.  , 

POSITIVE  LOCK  WASHER  CO.. 
Newark.  N.  J. — Maydwell  & 
Hartzell.  Inc.,  Seattle,  San  Fran¬ 
cisco,  Ix)s  Angeles. 

PRATT  &  WHITNEY  DIV.  OF 
NILES  -  BEMENT  -POND  CO., 
Hartford.  Conn. — E.  P.  Haquette. 
San  Francisco;  D.  W.  Callen,  Los 
Angeles. 

PRODUCTION  INSTRUMENT 
CO.,  Chicago,  Ill. — The  Electrical 
Material  Co..  Inc.,  San  Francisco, 
Los  Angeles. 

PROGRESS  MFC.  CO..  Philadel¬ 
phia.  Pa.— M.  B.  Walker.  Ta¬ 
coma  ;  Wayne  C.  Groshart,  Los 
Angeles. 

PUNCH-LOK  CO..  Chicago.  Ill.— 
H.  M.  Thomas.  Piedmont,  Calif. 


Complete  Line  of 

Porcelain  Enameled 
Industrial  Reflectors 
Floodlights 

QUADRANGLE  MFC.  CO. 

32  S.  Peoria  St..  Chicago 


SALES  AGENTS 
A.  Allen  Smith 

1855  Industrial  St.,  Los  Angeles 
Keeler-White  Co. 

615  Seventh  St.,  San  Francisco 
Keeler-White  Co. 

1041  Sixth  Ave.  South,  Seattle 
Keeler. White  Co. 

302  N.  W.4th  Ave.  Portland.  Ore. 


RLM  Certified  Lighting  Units  are  built  to 
rigid  specifications  developed  by  RLM  Stand¬ 
ards  Institute.  Rigid  and  continuous  inspec¬ 
tion  of  Electrical  Testing  Laboratories  assures 
conformity  to  RLM  Specifications  by  all  man¬ 
ufacturers  authorized  to  supply  RLM  LABELED 
Industrial  Lighting  Units. 

For  full  particulars,  write  any  manufacturer 
of  RLM  Industrial  Lighting  Units  or  RLM 
Standards  Institute. 

The  Letters  RLM  Stand  for  Reflector  and 
Lighting  Equipment  Manufacturers. 


:o. 


.  CO.  ^ 


0 

5 


RLM  STANDARDS  INSTITUTE 

INCORPORATED 

307  North  Michigan  Ave.,  Suite  420,  Chicafgo,  111. 


PUNCH-LOK 


ST  KE  4  M  LI  IS  E  D 


BANDING  AND  SPLICING  METHOD 


.  .  .  saves  time  in  conneclin\i,  splicini!,  reinforcing, 
tying,  repairing 


li  lakes  but  a  moment  with  l*rN(’}l-LOK  to  splice  a  table  ...  to  reinforce  or 
mend  splits  in  c^ss-armb,  iNtle.x  and  ladder  rails  without  taking  down  wires  or 
installations  .  .  to  make  up  tloxlble  cable  or  solid  wire  line  taps  ...  to  clamp 
guy  wire  guards  ...  to  <i»nnect  gnmnd  wires  ...  It  is  widely  used  for  connect¬ 
ing  hose  or  repairing  leaks  in  air  .water,  steam,  or  other  fluid  lines.  Very  simple — 
just  put  ends  through  flanks  and  use  I»king  T<m>1  and  your  connection  is  made, 
or  use  open  end  ciaintts  when  obstructions  prevent  the  use  of  preformed  clamps, 
t'onnectlori  will  wlthsiatnl  any  normal  pull  strain.  The  PUNCH-LOK  is  worthy 
of  your  (onslderatlon  he«au>e  of  its  safety  factors  and  time  saving. 


('.lamps — 

made  of  flat,  high  ten¬ 
sile  galvanized  steel  or 
K\erdur.  which  is  a  cor¬ 
rosion  resistant  copper 
base  alloy.  All  clamps  are 
double  wrappe'l.  .\vaila- 
hle  fr<im  ^4"  to  1.1). 
.\ny  large  size  f  lump  can 
he  pulled  down  to  tU 
any  smaller  diameter. 


Lnking  Toni — 

weiclit  2'4  11)8.  Sturdily 
const rurtefl  to  assure  long 
life.  Locks  all  size  clamps 
with  a  sufficient  tenslonal 
pull. 


For  illuttrolod  catalog  and  name  of  your 
nooretl  distributor,  writ#  Horry  M. Thomas, 
Pacific  Coast  Reprosontotivo,  Dopl.  O, 
1554  Ooklond  Avo.,  Piodmont  11,  Calif. 


Punch-Lok 

vCOMPANY 


321  N.  Justine  St. 
Chicago  7,  Illinois 


J.  G.  POMEROY 
COMPANY 


1004  EAST  FOURTH  ST. 
LOS  ANGELES  13.  CALIF. 
Telephone  MAdison  1105 


Representing 
THE  M.  B.  AUSTIN  COMPANY 

Electric  Wiring  Products 

EDWARDS  AND  COMPANY,  INC. 

Signaling  Equipment  and  Army,  Navy  and 
Aircraft  Devices 

PASS  &  SEYMOUR,  INC. 

Alabax  fixtures,  Despard  and  schedule  wiring  devices 
and  Navy  equipment 

MeSILL  MANUFACTURING  CO. 

Levolier  switches,  lamp  guards,  electrical  specialties 

MEPHISTO  TOOL  CO. 

Electricians  and  plumbers  tools 

WHEELER  REFLECTOR  CO. 

Lighting  equipment.  Incandescent,  Fluorescent  and  Navy 

HENDERSON  ELECTRIC  CO. 

Conduit  Benders 

THE  O.  C.  WHITE  COMPANY 

Adjustable  Electric  Fixtures  and  Portables 
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vcr  :  McConkey-Docker  &  Co  I*. 
McConkey-Docker  &  Co., '' 
Phoenix;  J.  Korber  & 
buquerque ;  Zork  Hdwe.  ^  j 
Paao.  ’  " 

RODALE  MFG.  CO.,  Emmaui  j, 
— Job.  Liner,  Dist.  Mgr.,  Loi  aJ 
Beles;  West  Coaat  WarehouM:Uj 
AnKeles. 

ROEBLING’S  SONS  CO.  OF  CAti 
FORNIA,  JOHN  A..  S«n 
ciaco,  Calif. — Salea  Offleea:  W 
tie,  Portland,  Ix>s  AnKcIea. 


western  Agencies,  Seattle;  North* 
west  Salea  Co.,  Portland;  Jas.  J. 
Noble  Co..  San  Francisco ;  Elec* 
trie  Sales  Co.,  Los  Angeles ;  Alex 
Hibbard  Co..  Denver;  Southwest¬ 
ern  Corp.,  Phoenix. 

RAWLPLUG  COMPANY.  INC., 
THE,  New  York,  N.  Y.— Rawl* 
plug  Seattle  Co.,  Seattle ;  Ra wi¬ 
ping  Sales  Co.,  San  Francisco ; 
Rawl  plug  Los  Angeles  Co.,  Los 
Angeles ;  Rawiplug  Denver  Co., 
Denver. 

RAY-O-VAC  COMPANY.  Madison, 
Wis. — A.  Hipshman,  Dist.  Mgr., 
San  Francisco;  Rainey  DeBoice, 
Dallas. 

RED  SPOT  ELEC.  CO..  Tacoma, 
Wash. 

REGINA  CORP..  THE,  Rahway, 
N.  J.^.  A.  Scharfe,  Vice  Pres., 
Los  Angeles. 

RKILLY  TAR  &  CHEMICAL 
('ORP.,  Indianapolis.  Ind. —  B.  L. 
Giorge,  Ix)S  Angeles;  L.  P.  Tollef* 
son.  Seattle  ;  R.  K.  Nelson,  Provo, 
Utah. 

REUABLE  ELEC.  CO..  Chicago, 
III. — Thomas  S.  Wood,  Seattle; 
Jobbers  Supply  Co.,  Seattle,  Port¬ 
land:  Joslyn  Co.  of  Calif.,  San 
Francisco,  Los  Angeles ;  Graybar 
Else.  Co.,  All  principal  cities. 

REUANCE  AUTOMATIC  LTG. 
CO.,  Racine,  Wis. — Harold  M. 
Hudison,  Seattle;  Reliance  Time 
Switch  Service  Co.,  San  Fran¬ 
cisco;  J.  J.  Perlmuth,  Los  An¬ 
geles  :  Ernest  L.  Wilks,  Dallas. 

RELIANCE  ELECTRIC  &  ENG’G. 
CO.,  Cleveland,  Ohio.  —  L.  F. 
Newton.  Portland ;  F.  G.  Guthrie, 
San  Francisco ;  W.  C.  King,  Los 
Angeles. 

RESIN  INDUSTRIES.  .Santa  Bar¬ 
bara,  Calif. — F.  M.  Nicholas  Co.. 
San  Francisco ;  Perry  C.  Good- 
speed,  I.OS  Angeles;  H.  S.  Wood 
Co.,  Portland. 

RHODES,  INC.,  M.  H..  Hartford, 
Conn.  —  J.  Webb  Kitchen,  Inc., 
Seattle ;  James  P.  Hermans,  San 
Francisco;  Wm.  J.  Goebel.  Los 
Angeles. 

RITTENHOUSE  CO..  INC.,  A.  E.. 
Honeoye  Falls,  N.  Y. — Northwest¬ 
ern  Agencies,  Seattle  ;  Northwest 
Sales  Co.,  Portland;  Jas.  J. 
Noble  Co..  San  Francisco ;  F.  J, 
Airey  Co.,  Los  Angeles ;  Mark 
Mueller.  Denver ;  A.  C.  Moulton, 
Sait  Lake  City. 

ROBBINS  &  MYERS,  INC.,  Spring- 
field.  O. — C.  R.  Hunt,  San  Fran¬ 
cisco. 

ROCKBESTOS  PRODUCTS  CORP., 
New  Haven,  Conn. — P.  O.  Wes¬ 
ton,  Pacific  Coast  Sales  Mgr.,  San 
Francisco.  Pacific  Coast  Repre¬ 
sentatives:  Marwood  Limited. 

Seattle.  Portland,  San  Francisco, 
Los  Angeles. 

ROCKWOOD  MFG.  CO..  Indianapo¬ 
lis,  Ind. — Chas.  H.  Harden  &  Co., 
Seattle:  Munnell  &  Sherrill,  Port¬ 
land  :  Buzzell  Elec.  Works,  San 
Francisco ;  W.  C.  Hendrie  &  Co., 
Inc.,  Los  Angeles ;  Hendrie  & 
Bolthoff  Mfg.  &  Supply  Co.,  Den- 


RAILLEY  CORPORATION.  Cleve¬ 
land,  O. — John  H.  Maddox,  San 
Francisco ;  Paul  A.  Douden,  Den¬ 
ver. 

RAILWAY  &  INDUSTRIAL  ENGR. 
CO.,  Greensburg,  Pa. — Garland- 
AfTolter  Engr.  Corp.,  Seattle, 
Portland,  San  Francisco,  Los  An¬ 
geles  ;  Mark  G.  Mueller.  Denver: 
Riter  Engr.  Co.,  Salt  Lake  City  : 
L.  F.  Carleton,  Houston. 

RAPID  ELECTROPLATING  PRO- 
CES.S,  INC..  Chicago.  111.-  -C.  R. 
Hunt,  San  Francisco. 

RATTAN  MANUFACTURING  CO., 
THE.  New  Haven,  Conn. — North¬ 


PROPELLAIR.  INC.,  Springfield. 
Ohio — C.  R.  Hunt,  San  Francisco. 

PURE  CARBON  CO..  St.  Mary's. 
Pa. — C.  J.  Gratiot  *  Sons, 
Francisco.  Los  Angeles. 

PYLE-NATIONAL  CO.,  THE.  Chi¬ 
cago,  III. — E.  B.  Cook  Co.,  San 
Francisco ;  Fred  S.  Zaugg.  Port¬ 
land. 

PYREINE  MFG.  CO..  Newark.  N.  J. 

— B.  S.  Allen,  San  Francisco. 
QUADRANGLE  MFG.  CO.,  Chi¬ 
cago,  III.  —  Keeler  White  Co., 
Seattle,  Portland.  San  Francisco : 
A.  Alien  Smith,  Los  Angeles. 


T.  f.  Kuhling 
l'«>mpany 

Field  Engineering  & 
Representatnm  Service 


KESMSMTE 

TLitiyc 

TAPE 

TYING  CORD 

SYNTHETIC 

MATERIALS 


Drawer  537 


Dallas.  Ttxii 


Representing 

Weston  Electrical  InstrumcBt 
Corporation 
TRICO  Fuse  Company 
Electrical  Facilities,  Inc. 


i:VDrKTKIES 

767  Coast  Highway,  Santa  Barbara,  Calif. 

Western  Representatives 

:  F.  M.  Nicholas  Co.,  1123  Harrison  St.,  Underhill  4830 
Perry  C.  Goodspeed.  3902  W.  6th  SL,  FAirfax  1797 
iron:  II.  S.  Wood  Co.,  219  S.W.  Ash  St.,  ATwater  6429 


RELIANCE 
AUTOMATIC 
LIOIITINO  CO. 

1939  Mead  St.,  Racine.  Wia 


SILVER 

COATIIYG 

E4|1IIPME1ST 

^  needed!  Write 

^ — -  r  ■ — ■  ,  bolder!  Or,  call  our 

"  representative  .  .  . 

C.  R.  HUNT,  237  Rialto  Bldg.,  San  Francisco,  Phone  Sutter  6517 
RAPID  ELECTROPLATING  PROCESS.  Inc.,  1414  S.  Wabash.  Chicago  5 


Manufacturers  of 
nME  SWITCHES, 
T1.MERS, 

TIME  DELAY  RELAYS 


Represented  in  the  West  by 

HAROLD  M.  HUDSON  CO. 
807  Lowman  Bldg. 

Seattle,  Wash. 

RELIANCE  TIME  SWITCH 
SERVICE  CO. 

3055  Sacramento  St. 

San  Francisco,  Calif. 

J.  J.  PERLMUTH 
&  ASSOCIATES 
942  Maple  Avenue 
Los  Angeles.  Calif. 

THE  ERNEST  L.  WILKS  CO. 
1212  Camp  St. 

Dallas,  Tex. 

W.  E.  YOUNG  COMPANY 
1944  Broadway 
Denver,  Colo. 


Aircraft  Circuit  Wire,  Fireproof  Lighting  Wire,  A.V.C.* 

Apparatus  Cable,  All-Asbestost  Lighting  Wire,  Elevator 
Apparatus  Cable,  A.V.C.*  Magnet  Wire,  All-Asbestos 

Armored  Cable  Mining  Cable,  A. V.C. 

Boiler  Room  Wire.  A.V.C.*  Motor  Lead  Cable.  A.V.C.* 

Control  Cable.  Elevator  Power  Cable,  All-Asbestost 

Control  Cable,  Multi-Conductor  Power  Cable,  A.V.C.* 

Control  Wire.  A.V.C.*  Power  Cable,  Multi-Conductor 

Cord.  Extension  Radio  Hookup  Wire,  Fireproof 

Cord,  Flexible  Heat-Resisting  Rheostat  Wire  and  Cablet 

Cord.  Flexible  All-Asbestos  Secondary  Network  Cable 

Cord,  Flexible  A.V.C.*  Shipboard  Cable,  A.V.C. 

Cord.  Heater  Signal  Wire,  A.V.C. 

Cord.  Pendant  Stove  Wire.  All-Asbestos 

Fixture  Wire.  All-Asbestos  Switchboard  Bus  Cable,  A.V.C.** 

Headlight  Wire.  A.V.C.*  Switchboard  Hinge  Cable,  A.V.C.** 

Heating  Cable  Switchboard  Wire  &  Cable,  A.V.C.** 

Heating  Element  Synthetic  Insulated  Wire 

Heating  Units  Thermostat  Control  Wire 

Jumper  Cable,  All-Asbestost  Vault  Cable,  Explosionproof 

*A.V.C.  signifies  asbestos-varnished  cambric  insulation  on  National 
Electrical  Code  Type  dVA.  **Type  AVB.  7Type  Al. 

Send  for  a  catalog  and  samples.  Write  or  phone  to: 

FACTORY  DISTRICT  MANAGER 

P.  O.  Weston,  367  Ninth  St.,  San  i  Francisco  3.  Phone  Hemlock  7893 

Pacific  Coast  Representa^vea :  MARWOOD  LTD. 

LOS  ANGELES  13  SAN  FRANCISCO  3  F4>RTLAN0  4  SEATTLE  4 

820  E.  Third  St.  357  Ninth  8L  209  8.  W.  First  At#  1714  First  Ave.  So. 
Mutual  3241  HemlcKk  7893  Beacon  5123  Elliott  4747 

ROCKBESTOS  PRODUCTS  CORPORATION 

NEW  HAVEN  4.  CONNECTICUT 
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ttOGEBS  PAPER  MFC.  CO..  Man- 
Portland.  Los  Angeles, 
^tester  Conn. — Triangle  Pacific 
Los  Angeles.  San  Francisco. 
Seattle. 


ARTHUR  E.  ROWE 

San  Ftaneiico  5 — 660  Mission  St. 
Yukon  0553 

manutacturers’  representative  for 
Northern  California 


SPANG  CHALFANT,  Inc. 

"Central  Tube"  rigid  Iron  conduit. 


Safety 

Switchboard 

to. 

Representing 

BULLDOG  ELECTRIC 
PRODUCTS  CO. 

BUStributlon  Duct 
Trol-E-Duct 
Safety  Switches 
Switchboards 
Panelboards 

1445  Stevenson  St. 
Stevenson  at  14th  Street 
SAN  FRANCISCO  3,  CALIF. 
Hemlock  2470 


ROLLER-SMITH  CO..  Bethlehem. 
Pa. — J.  C.  McDougall.  Seattle; 
Electric  Material  Co.,  Fran¬ 

cisco,  Los  Angeles;  Mark  Moel¬ 
ler.  Denver  ;  J.  K.  Webb,  Dallas  ; 
W.  N.  Grooms.  Salt  Lake  City. 
ROYAL  ELECTRIC  CO..  INC.. 
Pawtucket,  R.  I. — ^Eckert-Lloyd 
Corp.,  San  Francisco,  Los  An¬ 
geles. 

ROYAL  ELECTRIC  MFG.  CO., 
Chicago,  Ill. — Industrial  Eng’g.  & 
Kiiuip.  Co.,  Los  Angeles:  £.  H. 
Jacobs,  Dallas  ;  F.  H.  Boyer,  Denver. 
RUSGREEN  MFG.  CO.,  Detroit. 
Mich. — Keeler  White  Co.,  .Seattle, 
Portland  :  Electric  Agencies,  Inc., 
San  Francisco;  A.  B.  Smedley, 
Los  Angeles. 

RUSSELL  &  STOLL  COMPANY. 
New  York  City — Allied  Industries, 
Seattle,  San  Francisco,  Los  An¬ 
geles  ;  Alex  Hibbard  Co,,  Denver. 
RUSSELL.  BURDSALL  &  WARD 
BOLT  &  NUT  CO..  Port  Chester. 
N.  Y. — Maydwell  &  Hartzell,  Inc., 
San  Francisco,  Los  Angeles. 
RUSTIC  CRAFTS  CO..  THE.  New 
York,  N.  Y. — Arthur  C.  Maryon, 
San  Francisco. 

SAFETY  LIVE  LINE  TOOL  CO,. 
Oakland.  Calif. 

SAFETY  SWITCHBOARD  &  MFG. 

CO.,  San  Francisco,  Calif. 

ST.  LOUIS  MALLEABLE  CAST¬ 
ING  CO.,  St.  I,ouis.  Mo.— Mayd¬ 
well  &  Hartzell.  Inc.,  San  Fran¬ 
cisco,  Los  Angeles,  Phoenix. 

SALISBURY  &  CO..  W.  H..  Chi¬ 
cago,  111. — Farnham  &  Cunning¬ 
ham,  Los  Angeles;  Graybar  Elec. 
Co. :  Line  Material  Co. 
SAMSON-UNITED  CORP.,  Roches¬ 
ter,  N.  Y. — G.  S.  Spangler,  Den¬ 
ver:  J.  W'.  Marsh,  Los  Angeles; 
J.  E.  Bennett.  San  Francisco;  W. 
W.  Wheat  &  Son.  Seattle. 

S  &  M  LAMP  CO.,  Los  Angelea, 
Calif. — Lester  Baxter,  Dan  Radke, 
San  Francisco ;  Leonard  Honn, 
Portland ;  C.  D.  Cunningham, 
Seattle ;  H.  Tanner,  Denver ;  Wal- 


SOLA 

TRANSFORMERS 

I  for  I 

I  ! 

j  CONSTANT  VOLTAGE.  Standard  units  in  ca¬ 
pacities  from  1 0  VA  to  1 5  KVA.  Special  units 
custom  built  to  your  specifications.  Ask  for  Bul- 
I  letin  29CV.74.  ! 

COLD  CATHODE  LIGHTING.  Standard  bal¬ 
lasts  specifically  designed  for  cold  cathode  light-  j 
I  ing.  Ask  for  Bulletin  29CC-I04. 

I  ' 

t 

SOUTHERN  CALIFORNIA  REPRESENTATIVE 

EDW.  S.  SIEVERS  | 

4661  Hollywood  Blvd..  Los  Angeles  27,  Calif. 

NORTHERN  CALIFORNIA  REPRESENTATIVE 

HODGES  &  GLOMB  , 

1264  Folsom  Street,  San  Francisco  3,  Calif. 

WASHINGTON  AND  OREGON  REPRESENTATIVE 
NORTHWESTERN  AGENCIES 
I  2411  First  Avenue,  Seattle  1,  Washington 

SOLA  ELECTRIC  COMPANY 

2525  Clybonrn  Ave.,  CHICAGO  14.  III.  i 


THE  T.  R.  ROIJTH  COMPANY 

■:  METERING  &  CONTROL  SPECIALISTS 


THE  ELECTRIC  CONTHOLLEB 
&  MFG.  CO. 

Hesvy  duty  Mill  &  Crane  Motor  Con¬ 
trol,  Mainotle  Brakot,  Limit  Stop*. 
Liftlnf  Mssnets,  Automatls  Weld 
Timers. 

THE  ESTERLINE-ANGUS  CO., 

AC  t  DC  Recordlna  Instruments, 
Wittmeters.  Ammeters,  Voltmeters, 
Speed  Reeerders,  Pressure  Recorders, 
Liquid  Level  Reeerders,  Telemeters. 

LAPP  INSULATOR  CO.,  INC. 

Line  Posts.  Station  Posts,  Bus  tnd 
Switch  Insulators,  Radio  Insulators. 

1045  Bryant  St.,  San  Francisco  3 


ASSOCIATED  RESEARCH.  INt 
VIbrstest  Insulation  Test  Instruments. 
Ohmmeters,  Groundohmsrs,  Indieatint 
Ammeter  A  Voltmeter  Test  Sets. 

BURLINGTON  INSTRUMENT 
COMPANY 

Panel  Board  Instrumente,  Voltage 
Regulators. 

HERMAN  H.  STICHT  CO..  INC. 
Hand  Taehomstsrs.  Spood  Indicatsrs. 

BUFFALO  METER  COMPANY 
Water,  Oil  &  Specialty  Liguld  Me¬ 
ters. 

•  Telephone:  Klondike  2-0146 


“RED  CAP” 

ALZAK 

PORCELAIN 

PLASTICOAT 

9 

FLOOD-LITES  AND 
REFLECTORS 


“SINCE  1909“ 
Western 

Service  Engineers 


WALTER  CRAMER  t 

119  W.  36th  Place 
Los  Angeles  (54) 

ADams  3151 

JOHN  ALLEN  WARE 

666  State  St. 

San  Diego  (1)  { 

Main  9578  | 

HARRY  TANNER  ! 

1580  Logan  i 

Denver  (5) 

KEystone  8311  4s 

PRECISION 


LESTER  BAXTER 
DAN  RADKE 

383  Brannan  St. 

San  Franci.^co  (7) 
DOuglas  8024 

LEONARD  HONN 

1238  N.W.  Glisan  St. 
Portland  (9) 

BRoadway  1281 

C.  D.  CUNNINGHAM 

1006  Lowman  Bldg. 

Seattle 

SEneca  2420 


WAR  PRODUCTS 


CQ* 


119  W.  36fh  Place,  Los  Angeles  (54),  Calif. 
AD.  3151 
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H.  B.  SHERMAN  MEG.  CO. 

BATTLE  CREEK  MICfflGAN 

♦ 

SOLDER  &  SOLDERLESS  LUGS.  TERMINALS 
CONNECTORS.  CLAMPS  AND  SPLICING  SLEEVES 
FREE  CATALOG  AND  SAMPLES 

Convvnivut  n  arehtnme  Slocks 

San  Francisco  —  Los  Angeles  —  Portland  —  Seattle 


SORGEL 
Air-Cooled  Transformers 

AND  RECTinERS 

SORGEL  ELECTRIC  CO. 

838  W.  NATIONAL  AVE..  MILWAUKEE.  WISC. 

Kritrcsrnlatirt's 

FRED  W.  CARLSON  H.  D.  EASTERBROOK 

307  Wall  443  S.  San  Pedro  St. 

Seattle,  Wash.  Los  Angeles  13,  Calif. 


SANGAMO 

METERS: 

•  WAHHOUR 

•  PORTABLE  TEST 

•  MAXIMUM  DEMAND 

•  AMPEREHOUR 

•  Instrument  Shunts  and  Transformers 

TIME-SWITCHES: 

•  SYNCHRONOUS  MOTOR 

•  SYNCHRONOUS  CARRY-OVER 

•  ELECTRICALLY  WOUND 

•  ASTRONOMIC  DIAL 

CAPACITORS: 

•  FIXED  MICA 

•  PAPER  WOUND 

SANGAMO  ELECTRIC  COMPANY 

SPRINGFIELD,  ILLINOIS 


BRANCH  OFFICES: 

T.  S.  Wood.  220  Ninth  Avenue  N . Seattle  5 

L.  A.  Nott,  1061  Howard  St . San  Francisco  3 

Sangamo  Elecric  Company,  324  N,  San  Pedro  St.,  Los  Angeles  13 

Mountain  States  Mchry.  Co.,  1526  Blake  St . Denver 

L.  Brandenburgar  Co.,  153  W.  Sacond  So.  St..  .Salt  Laka  City  I 

J.  E.  Radmon  d.  448  W.  Madison . Phoanix 

Frank  Gorman,  1212  Taxas  St . El  Paso 


tiT  (’rnm«T,  Lo«  AnKcles;  John 
Allt-n  Wurv,  San  Dieiro. 
SANGAMO  KI.BX:TRIC  CO.,  Spring- 
fleld.  III.— T.  S.  Wood.  Seattle: 
I..  A.  Nutt,  San  Francisco;  San- 
Knniii  Klee.  Co.,  Ixis  Angeles ; 
Mountain  States  Machy.  Co..  Den¬ 
ver  ;  li.  Hrandenburger  (>>.,  Salt 
I.ake  City  :  J.  K.  Kedmond,  l*hoe- 
riix :  Frank  Gorman,  Kl  Paso. 
SAIJEREISEN  CEMENTS  CO.. 
Sharpsburg,  Pa.  —  Montgomery 
Broa.,  Seattle,  Portland,  San 
Francisco,  Ixw  Angeles. 

SAVE  El.KCTRIC  CORP.,  Verd-A- 
Ray,  Toledo.  ().  —  Thom|)8on 
Holmes,  San  Francisco :  Listen- 
waller  &.  <iough,  I..ns  Angeles ; 
laniii  distributors. 

SAYLOR  ELEC.  PRODUCTS 
CORP.,  Detroit,  Mich.  —  C.  A. 
King  Co.,  Seattle:  Frank  H. 
Bran  Co.,  San  Francisco,  Los 
Angeles. 

SAYLOR  A  SON,  F.  D..  Detroit. 
Mich.  —  Allied  Industries.  Inc.. 
Seattle,  .San  Francisco,  I.os  An¬ 
geles. 

SCHWARZB  ELECTRIC  CO., 
Adrian,  Mieh.  —  J.  J.  I.isiecki, 
Seattle ;  Signal  Elec.  Supply,  San 
Franciseo.  I  .os  Ang«  l<“S. 
SCHWEITZER  &  CONRAD,  INC., 
Chicago,  III. — T.  S.  Wood,  Seattle: 
Geo.  E.  Honn  Co..  San  Francisco ; 
Famham  &  Cunningham,  Los 
Angeles ;  Rlter  Eng'g  Co..  Salt 
I.ake  City ;  A11)ert  S.  Gould. 
Phoenix  :  Peterson  <’o.,  Denver. 
SETH  THOMAS  CLOCKS.  Div. 
GENERAL  TIME  INSTRU¬ 
MENTS  CORP..  Thomaston, 
Conn.  —  Schloss  Mfg.  Co.,  San 
hYanclsco. 

SHELDON  ELEC.  CO..  INC.,  Irv¬ 
ington,  N.  J. — C.  H.  Hunt,  San 
Francisco :  Elec.  Cords  &  ^pply 
Co..  Ix>s  Angeles. 

SHELDON  SERVICE  CORP.,  I.ong 
Island  City,  N.  Y.  —  Triangle 
Pacitic  Co.,  Seattle.  San  Eran- 
eiseo.  Ix)S  Angeles. 

SHELL  OIL  CO.,  INC.,  San  Fran- 
eiseo, 

SHEPLER  MFG.  CO..  Pittsburgh. 

Pa. —  W.  E.  Foley,  Iaw  Angeles. 
SHERMAN  MFG.  CO..  H.  B..  Bat- 
tie  Creek,  Mich. — Detach  &  Co., 
Agents.  Stocks:  Seattle.  Portland, 
'Sari  Francisco,  Los  Angides. 
SHURB  BROTHERS.  Chicago,  111. 
— Northwestern  Agencies,  Seattle ; 
Rums  Hines,  San  Francisco;  W. 
Bert  Knight,  Los  Angeles. 
SIGNAL  ENGINEERING  &  MFG. 
CO.,  New  York  City  —  Pacifle 
Klec'l  Distributors,  Seattle :  H. 
H.  Van  Luven  Co.,  Ix)3  Angeles. 
SILEX  COMPANY.  Hartford.  Conn. 
— Fisher  Meier  Co.,  Seattle ;  A.  L. 
Anderson,  San  Francisco;  Earl 
H.  Barker,  Los  Angeles;  James 


H.  Blinn  Co., 
Girard.  Dallas. 


Denver;  Georg,  f 


SIMONDS  MACHINE  CO.  TVr 
Southliridge,  Mass. — A.  A.  Be 
iM  ia,  Im)h  Ang.|e.s;  Coast  ^ 
(  oip..  Seattle.  ^ 


SIMPLET  ELECTRIC  CO..  Chla. 
go.  Ill. — The  Frank  H.  Bran 
San  FraneiMco,  Lis  Angeles-  I 
V.  MaxHon  Eiiuipl.  A  Eng’ir  V/T 
Drdlas  :  W.  M.  Hopkins,  c/oAu: 
Hihliard  Co.,  Di-nver. 


SIMPLEX  WIRE  &  CABLE  CO 
Cambridge,  Mass. — Branch  Ot 
flees :  Seattle.  San  Franciseo,  la 
Angeles. 

.s.MALLCOMR  ELEC.  CO..  Los  As- 

gr-U-H. 

SMITH  IRON  CO..  A.  L..  CheUei 
.Mass. — R.  S.  Sloan,  c/o  Trianirl. 
Paeitic  iU).,  Seattle. 

S.  MORGAN  SMITH  CO.,  Yorl 
Pa. — Gordon  &  Finkbeincr,  Port 
land;  Fred  H.  Bostwick,  Dmit* 
E.  G.  Dewald,  Salt  IaM  City,  ' 
SMITH  MFG.  CO..  INC.,  P.  A..  Bol 
Chester,  N.  Y.— W.  W.  Whiitl 
Seattle;  C.  R.  Hunt,  San  Fru.| 
cisco;  P.  B.  Miller,  Oakland;  V.’ 
T.  Rupp,  Im)s  Angeles. 


SMITH  A  SON.  INC.,  SEYMOUl 
Oakville.  Conn. — John  H.  Grahia 
A  Co.,  Inc.,  San  Francisco ;  Gti).  > 
bar  Elec.  Co..  American  Auo 
matin  Elec.  Sales  Co.,  Kalloqf 
Switchboard  A  Supply  Co.,  il  ‘ 
branches.  I.«ading  hdwe.  jobbai 

SMOOT-HOLMAN  COMPANY.  lit  I 
glewood.  (Jalif. — Branch  Office  I 
San  Francisco.  Coast  Sales  ^ 
.Seattle ;  Fred  Zaugg,  Portland  I 
Stevens  Sales  Co.,  Salt  I,ake  Ch;  j 
Marvin  .1.  Baker.  Alburiuerque. 

SOLA  ELECTRIC  CO..  Chicago.  E 
Edw.  S.  Sievers,  Los  Angela 
Hodges  A  Glomli,  .San  Franciseo 
Northwestern  Agi-neies,  Seattir 

S()N-<  IIIEl'  EI.EC'I  Itlt  S.  INC. 
Winsted,  Conn.  P.  B.  Milltr 
ttiikliind  :  V.  '1'.  Rupp.  Loa  Ac- 
geles. 

SORtJEI,  ELEC.  CO.,  Milwauka 
Wis. — Fred  Carlson,  Seattle;  H 
D.  Easterlirook.  I-os  Angeles. 

SPANG-CHALFANT.  INC.,  Dh 
of  The  National  Supply  Co.,  Pittt 
burgh.  Pa. — J.  C.  Bird.  Seattk 
Arthur  E.  Rowe,  Han  Francisco 
Ray  W.  Murphy,  Los  Angeles. 

SPAULDING  FIBRE  COMPAMT 
INC.,  Tonawanda,  N.  Y. — C.  D 
I..aMoree,  Seattle,  San  Franclm 
Los  Angeles. 

SPECIALTY  DEVICE  CO.,  Ha 
Cincinnati,  O. — Geo.  E.  Honi 
Co.,  San  Franciseo  ;  Karl  S.  Con¬ 
don  Co..  Los  Angeles. 

SPEEDWAY  MFG.  CO..  Cicer 
Ill. — J.  J.  Backer.  Seattle:  Det 
ham  Sales  A  Service,  San  Frit 
cisco;  Pacifle  Industrial  Prod 
ucts,  Oakland ;  Electrical  Sr 
cialty  Co.,  Los  Angeles:  M.  C 


H.  B.  SQUIRES  CO. 

San  Francisco 

LIGHTING  EQUIPMENT 

Luminous  Indirect  Plastic  Fixtures 
Commercial  and  Induatrial  Fluorescent  Fixtures 


SIMPLET 

CONDUIT  FITTINGS 

— large  wiring  space 
— unbreakable  malleable  iron 
— non-corroaive  cadmiam  finish 
— eimple  to  use 

All  styles  and  types 
Also  Vaportight  Flztnree  and 
Fixture  Hangers 
Write  for  Catalog 

Simplet  Electric  Co. 

123  N.  Sanganion  St.,  Chicago  7,  llllnolt 

The  Fraak  H.  Braa  Oempany 
894  Foliom  Street 
Sen  Francisco  7,  CaUfornla 
L.  V.  Maxson  Equipment  A  Eng’g  Co. 

1712  Laws  street 
Dallas  2,  Texas 


Mr.  W.  M.  Hopkina 
e/o  Alas  Hibbard  Co. 

I8U  Wasee 
Boefcy  Mountain  Warehouse  Building 
Denyer  2,  Colorado 
The  Frank  H.  Bran  Company 
ISK  south  Los  Angelas  Street 
Loa  Angelei  13.  Calirornia 
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for  fans  and  BLOWERS...SEE  SMALLCOMB 


1120  SO.  MAIN  STREET-LOS  ANGELES  (15|  PROSPECT-4231 


Estnhlishvil  1919 
WHOLESALE 


RETAIL 


Kiifiinorrinn 

Svrricf 

to  Contractors 
and  Dealers. 


One  of  the 
Largest  Stock 
on  the  Coast. 


SEE  US 
BEFORE  YOU 


EYMOUl 

i.  Grthti 

SCO ;  Giif. 
can  Ait» 
.  KcHoq 
’  Co.,  li 
a.  jobbci 
■ANY.  h. 
h  0(fi« 
alf»  Corp, 


I’ortlRud 
l4»ke  Chj 
luerque. 
Iilcago,  HI 
1  AnitelM 
K  ran  cisco 
1.  Seattle 
S.  INC. 
It.  Mill, 

,  l.os  As- 


Milwaukee 
enttle;  H 
nceles. 
^C..  Die 
Co.,  PittL 
I.  Seattle 
Kranciieo 
AnKelei 
OMPANT 
Y.-C.  t 
Franciict 


ABOVE  — MAN  COOLERS  FOR 
FOUNDRIES  AND  STEEL  MILLS. 


We  Protect  Our  Dealers 


ABOVE— STANDARD  BLOWERS  AND 
EXHAUSTERS  FOR  EVERY 
PURPOSE. 


AXIAL  FLOW  FANS 
ACID  RESISTING  BLOWERS 
AND  FANS 


WE  BUY  YOUR  SURPLUS  FANS  AND 
BLOWERS.  GET  OUR  BIDS  BEFORE 
YOU  SELL.  PHONE  OR  WRITE 
SMALLCOMB  ELECTRIC  CO..  II2C 
SO.  MAIN  ST..  LOS  ANGELES  (IS). 
PRospect  4231. 


FREE  ENGINEERING  SERVICE  TO 
CONTRACTORS  AND  DEALERS. 
TWENTY-FIVE  YEARS  PRACTICAL 
EXPERIENCE  ON  ALL  KINDS  OF 
JOBS.  WE  DO  NOT  INSTALL  ...  WE 
HELP  YOU  GET  THE  ORDER. 


15B  Dirfjclory 


Muallcr.  P.  A.  IJtUll,  Danvar; 

P.  f^tchrr,  Dallaa. 

HPEKO  KMCCTRIC  CORP..  THE. 
(;irvrlMtid,  OhU»  —  N<)rthw*-Btarn 
Aicarirlca,  Ki  allle  ;  HimIk**))  A 
(iltimb,  Kan  l‘'rancia<-o ;  IliH’lti-ii- 
ariiilh  Kali-a,  Ixm  Aiiki’I<  ». 

BgUARB  I)  COMPANY.  Mllwau- 
haa.  Wia.,  Datrolt,  Mich.,  lioa  An* 
■alM,  Calif. — District  OAcaai  Ban 
I' nttirUeo.  Danaar. 

KrA<KI*OI,K  (’AllHON  CO.,  .Si. 
Marys.  I'a.  —  II.  A.  Isihud-,  Ijm 
Aiik<'Ii-s;  C.  II.  Kan 

I'  I  aiiris4‘(i. 

STANDARD  KI.KCTUH:  TIME 
CO.,  Slirlnicllrld.  Mans. —  liraiir.h 
oniD'S,  Kan  I'Vanrlsm,  l.<si  An- 


Kclcs ;  llaritld  M,  liudiwin  ilo., 
Hcattie. 

.STANDARD  Oil,  CO.  OK  CAl.IK.. 
Han  Kranriscn. 

STANDARD  TKANHFOKMKR  CO., 
THE,  Warren.  O.  —  J.  C.  Mc- 
lyouirall.  KeatUe;  W.  W.  Kirk 
(At.,  Kan  Kraiirisrn,  I  os  Anircles. 
Hall  I.aki-  City;  Mark  O.  Murller, 
Di'iivrr;  ll•lfTlllHll  .Siipply,  Allm- 
iiu<'ri|ii<',  N.M.,  and  Aldlfin-,  Ta-x.  ; 
,Siiulha-rn  Kli-i-.  Ktiiiidy,  Auslln, 
liniistain,  Ta-x.;  InaliiMlilul  Ea|iii|i. 

(III.,  lltiiiMlaaii. 

STATES  CO..  THE.  Hartfaard.  Conn. 
— G.  I..  Hoffman,  I’ortlanil ;  (jam. 
K.  Hoiin  (m.,  Kan  Franrisam  ;  1-^- 
ward  H.  Kievers.  l-os  Anirt-lea; 
Miiuntain  States  Macliy.  (>>.,  Den- 


H.  B.  SQUIRES  CO. 

San  Francisco 

Kepreaentinc  National  Manufaclurm  of 
I.IGIITING  EQUIPMENT,  APPARATUS  and  SUPPLIES 
FLUORESCENT  UGHTING  FIXTURES 


STItIKIIV  &  ItAItTOIV  I.TU. 

Rvprvu'nlinn 

GREAT  WESTERN  FUSE  CO. 

Grant  Wattsrn  and  LaMar  Lag  Ranawable  Futai 

IDEAL  COMMUTATOR  DRESSER  CO. 

Motor  Maintananca  Equipmant,  Tools  and  Elactrical  Spacialtiat 

ILSCO  COPPER  TUBE  &  PRODUCTS.  INC. 

Soldar  and  Soldarlati  Luqt 
(Wf  Would  he  interented  in  one  or  two 
more  renponnihle  linen) 

91 2 ‘/i  E.  nilKI)  ST.  MlrliiKun  2:i0f> 

I.OS  ANGELES  (l.'i) 


SPECIAL  AUTOMATIC 

Eleetriul  &  Mohaiical  Eqiipnenl 

Datign  and  manufactura  of  special  electrical  and  mechanical 
aguipmant  for  the  armed  force*  i*  Stona-Ryal*  Electric  4 
Manufacturing  Company'*  first  responsibility  now.  However, 
deliveries  are  being  maintained  on  many  standard  product*. 
Experience  we  gain  now  will  serve  you  in  post-war  days. 

"STRYCO  PRODUCTS" 

SPOT  WELDERS 

■AND  SAW  WELDERS 

BUn  WELDERS 

PRECISION  WELDERS 

SHEPARD-NILES  CRANES  AND  HOISTS 

INDUSTRIAL  MONORAIL  SYSTEMS 

motors— USED— REWOUND  AND  REPAIRED 

Write  or  phone  for  full  in/ormatutn  and 
descriptire  hulletina. 

STONE-RYALS 
ELECTRIC  &  MEG.  CO. 

470  Natoma  St.  EXbrook  7800 

Scin  Frcmcisc^),  3 


Kloctricxil  West — Vcjl.  94,  Mq  ^ 


Apri 


vi-r  ;  (Viiifly  Kiik’u.  (Vi.,  Knit 
Klty  ;  J.  K.  Ki  dnmnd  (Vi..  I'h'«-nix. 
HTKAM-O-MATIC  CORP..  Milwau¬ 
kee.  WIs.— D.  K.  Hanford  Co., 
KeatLia,  Portland,  Han  Francisco. 

I  Alt  Angeles. 

STEUEK  MANUFACrriJKINt;  CO., 
Chicago,  III.-  (jamatt  Young  A 
Co.,  Hanttle.  .San  Francisco,  Ixm 
Angi-les;  Allen  H.  (.'ariienter, 
Denver. 

8TKKI.  &  TUHEH  DIV.,  UKPUB- 
I.IC  HTEED  CORP.,  Cleveland. 
O.— DIsL  Mgrs. :  A.  P.  Rider. 
Seattle;  A.  V.  Cjruve,  San  Fran- 
cisco;  D.  H.  Huniiston,  Iaih  An- 
geles.  Ueiiresentatlves,  C.  D.  Hell, 
Denver;  l-r-e  Wright,  Salt  l^ike 
City. 

STEED  CO..  HERMAN  D.,  PhUa- 
dalphla.  Pa. — Gao.  I..  Hoffman. 
Portland;  (jao.  E.  Honn  Co.,  Han 
Francisco;  J.  G.  Corrin  Co.,  Ixia 
Angelea;  Paul  Douden  Co.,  Den¬ 
ver;  H.  E.  Holland.  Salt  Ijika 
City;  I.<en  Powell,  Dallas;  Frank 
Gorman,  El  Paso. 

KTKKDDIJCT  CO..  THE.  Youngs¬ 
town,  Ohio  —  Trl-Stati!  Supply 
Corp.,  Ix>H  Angeles,  Kan  Fran¬ 
cisco,  Seattle. 

HTERI.ING  KI.ECTRIC  MOTORS. 
INC.,  I/oa  Angelea,  Calif. — H.  8. 
Emanuels,  Heattle ;  L.  F.  Newton, 
Portland ;  Geo.  A.  Hlndlay,  San 
Francisco ;  R.  F'.  Hamilton,  Den¬ 
ver;  Induatrial  Supply  Co..  Salt 

I. .aka  City;  Daley  Elec.  Motor 
Service.  Phoenix  ;  Northwest  Sup¬ 
ply  Co..  Ifutte ;  McQuay  Supply 
Co.,  Im  Vegas. 

STERLING  PRODUCTS  CO.,  Ix)s 
Angelea,  Calif. 

STERLING  REFI.ECTOR  CO..  Chi¬ 
cago,  III. — R.  M.  Camnllz,  Port¬ 
land  ;  II.  n.  Squires  (V>..  San 
F'rancisco ;  Tru-Ad  Co..  los  An¬ 
gelea;  Walter  Martin.  Denver; 
Stevens  Salea  Co..  Halt  liake  City. 

.STERN-IIROWN.  INC..  Ix>ng  Is¬ 
land  City.  N.  y,— The  Vinton 
(V».,  Portland;  Win.  P.  Horn  (jo.. 
Kan  Francisco. 

.STEWART-WARNEK  CORP.,  Chi¬ 
cago,  III. — Domestic  Utilities,  Inc., 
.Seattle;  Miaire  Electric  Supply 
Co.,  .San  F'ranciseo,  Ixm  Angeles. 

STICHT  CO.,  INC..  Herman  II. 
New  York  (jity — T.  R.  Routh  Co., 
Kan  F'raneiaim ;  L.  W.  Thompson, 
IxiB  Angelea. 

STONE-RYALS  ELEC.  MFC.  CO.. 
San  F'ranciscu,  (jallf.  —  Perlne 
Machy.,  Seattle ;  Portland  Machy. 
Co..  Portland ;  Machinery  Salea 
('o.,  Iaiu  Angelea. 

STRUTHERS  DUNN.  INC.,  Phlla 
delphia.  Pa. —  F.  A.  Strohecker, 
Seattle ;  C.  E.  Ingalls,  San  Fran, 
eisen;  I,.  W.  Thompson,  lx>s  An¬ 
gelea;  Alex  IlIbhanI  Co.,  Denver; 

J.  Y.  Schoonmaker.  Dallas. 

8TURTEVANT  CO..  THE  B.  F.. 
Berkeley.  Calif. — Branch  Offices : 
Seattle,  Portland,  San  Francisco, 
Loo  Angelas ;  A.  A.  Maycock  Co.. 
Sait  Lake  City. 

SUPERIOR  ELEC.  PRODUCTS 
(T)RP.,  (jape  Girardeau,  Mo. — 
Wallace  R.  Lynn  Co.,  San  F'ran- 
ciaco,  I»s  Angeles. 

SUPERIOR  INSULATING  TAPE 
CO..  SL  Loula.  Mo.  —  Keeler, 
White  Co..  Seattle,  San  Fran¬ 
cisco,  Ixw  Angelea. 

SUPERIOR  MFG.  CO..  FiUhburg, 
Maas.  —  R.  C.  James,  Seattle; 
George  H.  Curtiss,  San  Francisco; 

A.  G.  EIhrgott,  Los  Angeies. 

SUPERIOR  PORCELAIN  CO..  Par¬ 
kersburg,  W.  Va.  —  Albert  S. 
Knight  Co.,  Seattle;  Thos.  D. 
Noble  Co..  San  Francisco ;  Walter 

B.  Sweet  Co.,  Los  Angelea. 

SUPERIOR  SWITCHBOARD  A 
DEVICES  CO.,  THE,  Canton,  O. 
— T.  8.  Wood.  Seattle;  L.  A. 
Nott,  San  FVancisco;  E  H.  Bell, 
Ixm  Angries. 

SURETY  RUBBER  CO..  THE.  Car¬ 
rollton.  Ohio — Ken  H.  Best.  Se¬ 
attle  ;  John  A.  Bowe,  San  Fran¬ 
cisco  ;  Goodall  Mechanical  Rubber 
Co..  Loa  Angelea ;  Paul  A.  Dou- 
dan,  Denver. 


SWARTZ  A  WHITE  MFG.  an  I 
Binghamton.  N.  Y. — A.  J. 
ner  Co.,  .San  Francisco;  Hickaj! 
botham  Bros.,  Ltd.,  Stocktan- 
Machinists  Tool  A  Supply  n.' 
Zonne  Elec.  T(k>I  CVj.,  Ixm  A*! 

gih-H. 

8WART/.BAUGH  MFG.  CO.  Til 
ledo,  O. — D.  E.  Sanford  Co.,’s«at. 
tie.  Portland.  San  Francisco,  La 
Angeles;  .South  wesUrn  (iom. 
Phoenix.  ^ 

SWOBODA,  INC.,  H.  O..  N«i 
Brighton,  Pa.— Montgomery  Bna. 
Seattle,  Portland.  San  FrancUa’ 

K  Y  L  V  A  N  I  A  ELEC.  PRODUCTS 
IN(j.,  .Sali-m,  Maas. — B.  K.  ■Wick- 
strum,  Pacific  (joast  Sales 
Lighting  Div.,  .San  Francl*«!  i 
Dixt.  offices  .Seattle,  Ix>s  Angela!  I 

SYNTRON  CO..  Homer  City,  Pa._ 

F.  W.  R.  Freer,  Portland ;  P,  E  ' 
NeUon,  San  Francisco;  siitor  | 
(To.,  M.  N.  Thackaberry,  Chsnl- 
cal  Equip.  Corp.,  1am  Angelas. 

TAYLOR  FIBRE  CO..  Norristown,  t 
Pa. — TrI-.State  Supply  (jorp..  Lot  I 
Angelea,  San  Franciaco,  SMttk.  ' 

TAYI/OR  IN.STRUMENT  COM. 
PANIES.  Rochester,  N.  Y.-  i 
Branch  Offices:  San  Franelato, 
I.gie  Angelea.  L.  H.  Wear,  Port 
land ;  D.  J.  McQuaid,  Denver. 

TAYI/HLWIN FIELD  CORP.,  THE,  * 
Warren,  Ohio — Moore  Machinery  I 
Co..  Kan  F'rancisco,  Ixr*  Angela  | 

TECK-LITE  MFG.  CO..  Los  A*.  ■ 
geles,  Calif. 

tf:mplf:ton.  kenly  a  co.,  cm.  1 

cago.  III.  —  W.  Frank  Home,  Se 
attle ;  J.  C.  Fowler,  San  Flu- 
cisco ;  ('has.  C.  Floyd  Ca.  Lm 
Angelea.  I 

TEXAS  CREOSOTING  CO, 
Orange.  Tex.— W,  W.  Wilkinson 
lx>B  Angel<-s;  J.  A.  Johnson. 
Phoenix. 

TIIERMADOR  ELEC'L.  MFG.  CO., 
Ix)H  Angeli-H,  Calif. — All  Leadini 
WledeMulerH. 

THOMAS  A  BETTS  CO..  THE 
Elizabeth.  N.  J.— F.  A.  Strohotk- 
ar,  Seattle;  E.  L.  Johnson,  Su 
Francisco ;  Karl  (j.  Kempf,  Lm 
Angelea ;  Paul  A.  liouden  (jo., 
Denver. 

THOMAS  &  SONS  CO.,  THE  k, 
Lisbon,  Ohio-  Ken  H.  Best,  Sent 
tb‘ ;  Gi-o.  E.  Honn  (jo..  .San  Fru 
cisco ;  F'arnham  A  Cunninghnn, 
1am  Angelea;  J.  E.  Redmond  Ca. 
Phoenix. 


TERMINAL  BLOCKS 

Meter  and  Relay 
Testing  Equipment 

Reprenentatlvee : 

Pariland,  Ora. — O.  L.  noffroan 
Saa  Franeltao,  Calif. — Oae.  B.  Hooa  (k 
Lx»  Aaesist,  (Sallf. — E.  H.  Rleven 
Dswvar,  Cals. — Mountain  Rtatas  Mach,  (k 
Phoenix.  Arir. — J.  R.  Redmond  O). 

Salt  Laks  City,  Utah — Conley  Ktiglneerlni 
Co. 

Heme  Offloe; 

THE  STATES  COMPANY 

43  New  Park  Ave.  Hartford  8,  Com. 


Southern  California 

and 

A  rizona  Representative 

ROLLER-SMITH  COMPANY— 
Klectrical  Meaenrtng  Instrument*. 
Air  end  Oil  Circuit  BreaXer* 
Swltrhboardi,  Switchgear. 

JASPER  BLACKBURN  PRODUCT* 
CORP.— 

(Vnnactors. 

STRUTRERS-DUNN.  INC.— 

Ilelayt 

L.  W.  THOMPSON 

324  N.  San  Pedro  St. 

1.08  Angeles  12,  Calif.  MU  9*7< 
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THOMPSON  INKKA  KhlJ  (-0.. 

Ixj«  Antrelen  21  ;  Wm.  H.  Orihbli-, 
Oakland  2,  Calif. 

THOBDARSON  f:i..KCTRIC  MFC. 
CO  Chicago.  III. -Don  H. 
Burebam,  Portland;  W.  I.  Otla. 
San  Franciaco;  J.  J.  Perlmulh. 
Loa  Angelea;  Ronald  G.  Howen, 
Denver;  G.  G.  Willison,  DallaH. 

n*BNEY  ELEC  D.  MFG  CO..  Se¬ 
attle.  Waah. 

TOASTSWELL  CO..  The.  St.  Ixmla. 

IIq_ _ D.  E.  Sanford  f.’o..  Si-attle. 

Portland.  .San  Franciaco.  I  Ain 

Angtl'H. 

TOBE  deutsch.mann  coup.. 

Canton.  Maaa. — Jnmea  P.  Her- 
inani,  San  Franciaco;  Jamea  C. 
Pope,  Lot  Angelea. 

TOLEDO  STANDARD  COMMUTA¬ 
TOR  CO.,  Toledo,  O. — Electric 
Amciaa,  Oakland;  E.  H.  Bell. 
Lof  Angelea :  Richardaon  P^lectrlc 
Supply.  Scattli-. 

TORE  CLX>CX  CO.,  INC.,  Mount 
Vernon,  N.  Y. — H.  M.  Sayvm, 
Seattle;  Geo.  II.  Curtlaa,  San 
F^nclfco;  A.  R.  Slimmon,  Eoa 
Angelea;  Stevene  Balaa  Co..  Sait 
Lake  City:  f'elix  Simon,  Denver; 
H.  Geo.  Shefler.  Phoenix. 

trade-wind  MOTORPANS. 
INC.,  Lot  Angelea,  Calif. — Geo. 
H.  Cortiai,  San  F'ranclaco ;  How¬ 
ard  Nielarjn,  Portland. 

TRENT  CO..  HAROLD  E.,  Phlla- 
Mphla,  Pa.  —  Pacific  Northwest 


Brokerage  .Seattle,  Portland ; 

W.  W.  Kirk  Co.,  San  Franciaco. 
I.oa  Angelea,  .Salt  Ijike  fiily ; 
Richard  Ivea  C<j..  Denver. 

TRIANGLE  CONDUIT  A  CABI^ 
CO.,  INC.,  New  Brunswick.  N.  J. 
• — Triangle  Pacific  (io.,  .Seattle, 
San  F'rancisco,  Ix>a  Angeles. 

TRICO  FUSE  MFG.  CO.,  Milwau¬ 
kee,  Wia. — Albert  S.  Knight,  8^ 
attle ;  Wallace  R.  Lynn  Co.,  San 
Franciaco;  li.  M.  Van  Luven, 
IxM  Angelea;  W.  E.  Young  Co.. 
Denver. 

TRIPLETT  ELECTRICAL  IN- 
.STRUMENT  CO..  THE,  Bluffton, 
Ohio— Jaa.  J.  Backer,  Seattle: 
Howard  ,M,  .Saul.  Ixta  Angelea ; 
.lack  L.  Muraeh  (.'o.,  Denvi-r ;  Ruaa 
llinea,  San  Franciaco:  Patterarjri 
.Sales  Co.,  Dallaa. 

TRU-AD  CO.,  The,  Urn  Angelea— 
.fohti  .Maddox,  San  Franciaco. 

TRU-AIR  ULTRAVIOI.ET  PROD¬ 
UCTS  CO..  \a)H  Angelea. 

TRUMBULL  EI,BC.  MFG.  CO.. 
Plainville,  Conn.  —  Diet.  Mgra. : 
C.  Hepler,  Seattle ;  L.  Slebert, 
San  Franciaco;  A.  G.  Van  Nor¬ 
man,  Los  Angeles. 

TRUSCON  STEEL  CO.,  Younga- 
town,  O.  fi.  R.  Roden,  Jaih  An¬ 
gelea  :  O.  F.  fiorney,  .San  Fran¬ 
cisco ;  N.  J.  (iavalier,  Ph<a-nix  : 
C.  W.  Anderson,  Portland. 

20T1I  CENTURY  ENGINEERING 
CO.,  Mankato,  Minn. — All  Whole¬ 
salers. 

UNION  INSULATING  CO.,  Park- 
ershurg,  W.  Va.  —  Keeler,  White 
Co.,  Iaih  Angeli-a,  Portland,  Se¬ 
attle;  C.  C.  Hillia  ('o..  .San  Fran¬ 
ciaco  :  K.  B.  Schumann,  Denver ; 
M.  Iluic  Co.,  Dallaa. 

UNION  MANUFACTURING  CO.. 
New  Britain,  (ionn. — Perine  Ma¬ 
chinery  Co.,  Seattle ;  W«K)dhury 
Co..  Portland:  Harron  Rickard  & 
McCone  Co.,  San  Francisco,  Ixja 


N«, 

Brs),, 

ranebss. 

dducts 


•Wlci,: 

,'■*  M»r.. 
ranciico. 
Angelu. 
/.  Ps.- 
d ;  p.  a 
Sntor  I 
Chaal- 
relss. 
iTlsUnni. 
>rp..  Lo, 

Seattk 
COM. 
»•  Y.- 
ranelsw, 
IT.  Poit. 
nver. 

P..  THE, 
■chinery 


ELECTRIC 


Room  Heaters,  Ranges  and 
Water  Heaters 


TRANSFORMERS 


Radio  -  Neon  •  Fluorescent 
and  Special  Electronic  Types 


Angelei. 
eO«  As. 


.Seven  Leagues  AheatP 


It. 

TIJIIKIK.K.'V 

Mariufarturfrs’  ICeji nutn tative 
I40R  South  Grand  Avenue 
Let  Anielei  IS,  Calif. 

Phene  Richmond  611)1 
BAIER  A  ACKERMAN.  Inc.* 
THE  ERIC80N  MFG.  CO. 
LEEOER  WELDING  CO. 
WALTER  L.  SCHOTT  CO. 
WELDING  ENGINEERING  CO. 


dkiniot, 

Johnson. 


Thermador  Electrical  Manufacturing  Co. 

5119  South  Riverside  Drive,  Los  Angeles  22,  Calif 

Kimball  6131 


THl 
trohsch 
m.  8u 
Pf.  Lm 

m  Co.. 


Sell  Trade-Wind  Blowers 


The  famou»"Clipper" 
line  of  Itiicben  venti¬ 
lating  fans  it  avail¬ 
able  on  priority.  This 
profitable  line  offers 
an  unlimited  field  to 
the  electrical  con¬ 
tractor  for  postwar 
home  installations. 
Salat  agents: 


S44  S.  San  Pedro  St. 
Lot  Angeles  13,  Calif 
Mutual  23S4 


318  Occidental  Ava. 
Saatfla  4,  Washington 
MAin  7144 


5S4  Bryant  Street 
San  Francisco  7,  Calif. 
EXbrook  8840 


Factory  Rcprcncntatircg 

Fort  Wayne,  Ind.  and 

•  ESSEX  WIRE  CORPORATION  Detroit,  Michigan 

Aircraft,  Automotive  Wire  and  Assemblies,  Lead  Wire,  etc. 

•  ESSEX  WIRE  CORP.  OF  CALIF.  Anaheim,  California 

Magnet  Wire,  Bare  Copper,  Square,  Rectangular  and 
Round 

•  OHIO  CARBON  COMPANY  Qeveland,  Ohio 

Carbon  Bruohes,  Suppressors  and  Resistors 

•  STEELDUCT  COMPANY  Youngstown,  Ohio 

Rigid  Conduit,  Dectric  Metallic  Tubing  and  Fittings 

•  TAYLOR  FIBRE  COMPANY  Norristown,  Pa. 

Phenolic  and  Vulcanized  Fibre,  Sheet,  Rods  and  Tubes 

•  HOMER  COMMUTATOR  CORPORATION  Qeveland,  Ohio 

Commutator  and  Commutator  Assemblies 

•  PARANITE  WIRE  AND  CABLE  CORP.  Jonesboro,  Indiana 

Building  Wire,  Portable  Cords,  and  Heavy  Cables 

•  NEW  JERSEY  WOOD  FINISHING  CO.  Woodbrldge,  N.  J. 

Varnished  Cambric  Cloth  Tapes,  and  Tubing 

•  ELIZABETH  WEBBING  MILLS  Pawtucket,  R.  I. 

Cotton  Tapes,  Sleeving  and  Cord 

•  P.  D.  GEORGE  COMPANY  St.  Louis,  Mo. 

Insulating  Varnishes  and  Sealers 

•  BUNTING  BRASS  &  BRONZE  CO.  Toledo,  Chlo 

Motor  Bearings  and  Bars 

•  OWENS  CORNING  FIBERGLAS  CORP.  Toledo,  Chio 

Fiberglas  Tapses,  Sleeving  and  Cord 

“Tfcree  Complete  Warehouse  Locations^* 


OAKI.AM),  CAI.IF.,  II.  CurtiHH.  222  29lh  .Strevt 

POR’IT.ANI),  OKE.  II«>war<i  H.  Miolsan,  716  Couch  Kldg. 

QUAD  BLOWERS  for  commercial  inttallationt 


Write  Factory  for  Full  Information 

Trade-Wind  Motarfani^.  Inc. 

S775  S.  MAIN  STREET,  LOS  ANGELES  37,  CALIF. 


^  ond  BETTtK  WM.  1 

to  Build  1 

frames,  Haagers, 
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West  Coaat  Manager,  l,os  An¬ 
geles;  B.  Zimmerman,  Sniea  En¬ 
gineer,  San  Franriaco;  Mt.  States 
Marhy.  Co.,  Denver.  I<eading 
wholesalers. 

UNION  Oil,  CO.  OF  CAI.IF.,  1a, h 
A  mccli'M. 

IINI.STKIIT  l•KOIt^CTS  CO..  Chl- 
i-iiKo,  III.  Ki-|>>'<‘Hi-ntiil iv<-H  in  nil 
jirinciinil  oitioH. 

U.  .S.  KI-KC’I,  MOTOItS.  INC..  Ix>s 
Angi'h's,  (;ulif. —  liranch  OHici-s; 
Seattle,  San  Franrisco.  Itistrs. : 
Calif.  F.len.  ('o.,  l.til.,  Oakland; 
.1.  N.  Hlalr  &  Co.,  Sarrainento ; 
('alif.  Klee.  Works,  l,td.,  San 
Diego :  (’lari-nce  W.  Silver  (k).. 
.Salt  l.ake  City  ;  Klee.  Kgulp.  & 
Kngr.  tk>..  Denver ;  J.  K.  Il«-d- 
mond  ('o.,  rhoenix  ;  Smith  Mnehy, 
Co.,  ItoHwell. 

UNITED  STATOS  GRAPHITE  CO., 
Saginaw,  Mirh. —  Marwood  Lim¬ 
ited,  Seattle,  San  Francisco,  Ixm 
Angelas. 

UNITED  STATES  KUHIIER  CO.. 
New  York  City — F.  1).  Hem,  Mgr. 
Wire  Sales,  Pacific  Diviaion,  San 
Francisco  ;  Hranch  Olllcen :  Seat- 


(A)  sloH«d  hollow-«quar« 
•t**!  m«mb«r.  (B)  spring-held 
nut  attachment  with  serrated 
teeth  which  bite  into  inturned 
edges  of  hollow-square  sec¬ 
tion  and  hold  attachment 
securely  in  any  desired  po¬ 
sition. 


DUTCH  BRAND 
FRICTION 

AND  RUBBER  TAPES 


** Extra  Service  at  IS o  Extra  CosC* 

Sitld  Throughout  the  JFett  by  all  Leading 
Electrical  Jobbers 

IM.  11.  KI.INfrEK  CO.,  Factory  Sales  Representatives 

Ik05  S.  Figueroa  St.  (Office),  610  W.  18th  St.  (Warehouse) 

I.os  Angeles  15,  California 

Kudie  Wilhelm  Whse.  1016  First  Ave.  S.  510  McAllister  St 

Portland  Seattle  4,  Wash.  San  Francisco  2,  Cslil. 


NO  HOLES  TO  DRILL 
NO  RIVETING— NO  WELDING 
100%  ADJUSTABLE  — RE  USABLE 

101  Uses  In  Electrical  Industry 


H.  H.  VAN  LUVEN 


Cable  or  conduit  supports 

Bus  bor  supports,  brackets,  hangers,  etc. 

Cable  vault  posts,  brackets,  etc. 

Continuous  and  spot  inserts  for  concrete 
and  brick  walls 
Manhole  inserts,  brackets,  etc. 

Supports  for  switch  and  panel  boards, 
motor  starters,  push  button  stations 
Motor  bases,  adjustable 
Framing  for  large  cabinets 
Outdoor  and  indoor  sub-stations 
Power  duct  supports 
Porcelain  cable  clamps  and  saddles 
Maple  cable  clamps  of  all  kinds 
Stud  bolts,  beam  clamps,  suspension  rods 

Stocks  in  Los  Angeles,  San 
Francisco  and  Seattle 


MANUFACTURERS'  REPRESENTATIVE 


CANNON  ELECTRIC  DEVELOPMENT  CO. 

Hospital  Signal  Systems — Motor  Plugs — 
Receptacles — Cable-Wire  Terminals 


LENZ  ELECTRIC  MFC.  CO. 

Lead — Braid  Covered  Cables  and  Wires — 
Tinsel  and  Copper  Cordage — Special  Cables 


SIGNAL  ENGINEERING  &  MFG.  CO. 

Relays — Bells — Horns — Code  Call  Systems- 
Fire  Alarm  Systems 


Send  for  FREE  Catalog 


HART  MANUFACTURING  COMPANY 

Remote  Control  Equipment — 

Relays — Thermostats 


Explains  fully  the  basic  princi¬ 
ples  of  UNISTRUT,  and  how 
you  can  use  it  to  make  any 
type  frame,  hanger  or  sup¬ 
port  easily,  when  and  as 
you  need  it.  , 


STERLING  SIREN  CO. 

Electric  Sirens 


TRICO  FUSE  MFG.  CO. 

Fuses,  Oilers,  Clip  Locks  end  Fuse  Pullers 


☆  KNOX  PORCELAIN  CORP. 

Electrical  Porcelain 


PRODUCTS  CO 


1091  West  Washington  Boulevard 
Chicago  7,  Illinois  •  Phone  Monroe  0470 

Reoresenfotives  In^aU  principal  cities 


Mutual  5173 


307-09  East  3rd  St. 

Los  Angeles  13,  Calii. 


M  ■  1  |i 

leletalk 


Where  Quality  is  a  Responsibility  and  Fair  Dealing  an  Obligation 
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INCREASES 

efficiency 


Whether  in  airplane  factories,  in  shipyards,  on  boats  and  docks,  or  in  other  war- busy  establish¬ 
ments,  every  business  is  finding  that  Teletalk  Intercommunication  Systems  give  the  instant  con¬ 
tact  that  speeds  production. 

Here  are  a  few  comments: 

"Teletalk  saves  50  to  100  trips  a  day . . .  ten  miles  of  walking," — says  a  large  foundry. 
"Teletalk  makes  all  our  plant  operations  more  efficient,"  ...  a  machinery  manufacturer. 
^'Teletalk  gives  us  the  speed  which  is  the  essence  of  all  our  contracts," .  .  .  a  valve 
manufacturer. 

"Teletalk  instantly  provides  "finger-tip'  information  to  answer  150  long  distance  telephone 
calls  a  day,"  an  engineering  concern. 

These  are  important  everyday  problems  of  industry.  Scores  of  busy  West  Coast  concerns  are 
faced  with  them.  Teletalk  is  the  one  sure,  economical  answer.  Increase  your  sales  volume  by 
showing  these  busy  concerns  how  Teletalk  is  the  solution  of  their  time-saving  problems. 

Teletalk  almost  sells  itself  these  days.  It  provides  instant  voice-to-voice  contact  with  every 
department  of  a  business.  It  is  easy  to  install,  requires  little  or  no  service,  takes  its  power  from 
the  electric  light  circuit. 

Now  is  the  time  to  increase  your  business  and  build  future  business  by  selling  Teletalk  .  .  . 
the  modern  answer  to  inter-office  and  inter-plant  communication.  Write  us  today. 


f.irensed  under  U,  S.  Patents  of  Western 
P.lectric  Company,  Jn«trp<yraied.  and  Amer- 
itan  Telephone  and  Telegraph  Company 


Let’s  All  Back  the  Attack 
Buy  Extra  War  Bonds 


WE  BSTERl  ELECTRIC 


Wacina,  Wisconsin,  U.S.  A.  •  Established  1909  •  Export  Dept:  13  E.  40th  Street,  New  York  (16).  N.  Y.  Cable  Address  "ARLAB"  New  York  City 
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WAGNER 

POWER 

TRANSFORMERS 


•  WAGNER 
DISTRIBUTION 
TRANSFORMERS 


WAGNER 

RURAL-LINE 

TRANSFORMERS 


WAGNER 

NOFLAMOL 

TRANSFORMERS 


^  ^uUtCiHA 

TU-180  &  TU‘181 

DENVER ^ 

Wagner  Electric  Corp. 

1526  Blake  Street 
Denver  2,  Colo. 

2  LOS  ANGELES 

Wagner  Declric  Corp. 

1240  S.  Hop*  Slteel 
los  Angelei  15,  Calif. 

3  PORTLAND 

Wagner  EUecIric  Corp. 

431  N  W.  9th  Street 
Portland  9,  Ore. 

4  SALT  LAKE  CITY 

Wagner  Declric  Corp. 

149.  ISI  W.  2nd  South  St. 

Saif  Lake  I,  Utah 

5  SAN  FRANCISCO 

.  1,  Wagner  Declric  Corp. 

’  457  Ninth  Street 

San  Francisco  3,  Calif. 

6  SEATTLE 

I  Wagner  Declric  Corp. 

1918  First  Avenue,  South 
SeottI*  4,  Wash. 

144-84 


\jo»  AnKi'lea;  Gordon  Moea,  Gree¬ 
ley;  J.  Karl  Smith,  Oallaa. 

VKU.SKN  to.,  KUKT,  Eti^li  wood. 
N.  .1.  !•'.  .1.  Airey  I'tr.,  I  .on  An- 

sfilen  Ul.  I'ulif;  Wm.  ii.  (tribblr*. 
OakI.-tnil  2.  Giilif. 

VIimo.SGOPE  CO..  THE,  New 
York  City — J.  G.  Corrin,  I/rs 
Aiiki  li'a. 

VIGTOK  El, EG.  PKODUCTS,  INC.. 
GInriniiuti,  Ghia— E.  M.  iiaxter, 
I’ortland ;  Wallace  R.  I.ynn  Co. 
(Eric  K.  Gheinnltz),  San  Kran- 
eiaeo. 

VICrrOR  INSULATORS.  INC.,  Vic¬ 
tor,  N.  Y. — Mayrlwell  &  Hnrtzell, 
Inc.,  Seattle,  San  Franeiaco,  Ixra 
Anuelea. 

VICTORY  SWITCH  CO.,  Glendiile, 
Calif. 

VULCAN  ELECTRIC  CO..  Div.  of 
Conaolldafed  Elec.  I,amp  Co., 
Lynn,  Mana. — Garnett  Voungt  A 
Co.,  Seattle,  San  Franeiaco,  Ivtta 
AiiKelea;  Baettn-Cooper  Co.,  Den¬ 
ver;  O,  T.  Jenkina  Co..  Dallaa. 


WABASH  APPLIANCE  CORP.. 
Brooklyn,  N.  Y.— G.  M.  liowman 
A  Aaaociates,  Seattle ;  Bay  J. 
Noel,  Ivoa  Angelea ;  Stone-Hall 
Co..  Denver. 

WADSWORTH  ELEC.  MFG.  CO.. 
INC.,  THE,  Covington,  Ky. — 
W.  M.  Sanderlin  Co.,  Seattle; 
Rutkin  Elec'l  Salea  Co.,  Ixjh  An- 
Kelea;  G.  C.  llillia  Co..  San  Fran- 
ciHCo ;  W.  <1.  Ilrtiei'  Go.,  Porlbind. 

WAGNER  ELEC.  CORP.,  St.  I»uia, 
Mo. — Branch  Offlcea ;  Seattle. 
Portland.  San  Franeiaco.  loa  An- 
Ifeb’a.  Denver,  Salt  I,ake  Glty ; 
California  Electric  Worka,  Ltd., 
San  Diesfo. 

WAKEFIELD  BRASS  CO..  THE 
K.  W..  Vermillion,  Ohio — H.  M. 
Hudaon.  Seattle;  II.  B.  Squirea 
Co.,  San  Franeiaco  ;  Gil  Southern. 
Ix>a  AnKclea ;  Stevena  Sales  Co., 
Sait  Lake  City. 

WALKER  BROTHERS,  Conahohoc- 
ken,  Pa.-OGarnett  Youiik  A  Co., 
Seattle.  San  Franeiaco,  Ixai  An- 
Kelet. 


AGENTS  and  DISTRIBUTORS 
for 

Linemen's  and  Electricians' 

“VACUUM  GRIP** 

PLIERS  -  CONNECTORS  -  BOLT  CUHERS 

Sold  by 

Western  Hardware  &  Tool  Co. 

CORNER  NINTH  AND  MISSION  STREETS 
SAN  FRANCISCO  3.  CALIFORNIA 
IT'rilp  for  (hir  Free  Caltdog. 


WALTHAM,  DeWin  &  KRDSI 

MANUFACTURERS'  REPRESENTATIVES 

p  W.  N.  MATTHEWS  CORP. 

Distribution  Specialties 


MALLEABLE  IRON  FITTINGS  CO. 

Thru  Bolt  Guying  Fittings,  Cross  Arm  Geins, 
Secondary  Raclis,  etc. 

ANDERSON  BRASS  WORKS 

Tap  Lugs,  Ground  Clamps,  Aluminum  Terminal 
Boxes,  Bus  Fittings,  etc. 

JOHN  E  FAST  &  CO. 

Capacitors 

CARPENTER  MFG.  CO. 

Portable  Flood  and  Search  Lights 

R.  E.  CUNNINGHAM  &  SON 

Hydraulic  Strainomatars 

CORNING  GLASS  WORKS 

Pyrai  Insulators 

Monadnock  Bldg.  Son  Francisco  5 


WALKER  A  PRATT  MFG  co  I 
Boaton.  Maaa.  —  Fred  Conki.'  C' 

Weat  Coaat  Salea  MRr.,  Lo*  Ab’  B 
Kelea;  Home  Elec.  Co.,  Tacoma’  St 
Huirhes  A  Co.,  Spokane;  Gravk.^  L 
Elec  Co..  Inc  San  I>anci„.  v. 

Fey  A  Krauae,  Inc.,  Ix)a  Anaeu!  Vt 

C.  C.  Anderaon  Co.,  Boise.  '  [ 

WALKER  EI.Ef.TRIC  GO..  Atlanta  ? 

Ga. — HenEcr-Seltzer  Co.,  Lot  Afc  ' 

Kelea.  1FI 

WARD  LEONARD  ELEC.  CO  f 

Mount  Vernon.  N.  Y.— North!  < 

weatern  AKcnciea.  Seattle;  Eitt.  i 

trical  Material  Co..  San  Fran, 
eiaeo:  Veab-  Kelp.  Prmlupta  Co 
Los  AnKeba:  Raymond  Ackermaii 
Salt  l4ike  City ;  Mark  G.  Must 
ler.  Denver;  John  S.  Clark  B  ' 

Paao. 

W'ARE  BROS.,  Div.  t'hipaRo  Roller 
.Skate  (>).,  ChieuKo,  Ill.— Dpctric 
.Sales  Go..  1..0S  AiiReles;  ilodKPs  £  W 

Glomh,  San  Francisco;  H.  F.  So- 
derliiiK.  Seutlle.  '  t 

WARREN  TEIJ5CHRON  CO.,  Aah-  ^ 

land,  Maas. — Guy  Cooper,  Branch  I 
Mcr.,  1x18  Aneelea;  Leadint 
Wholeaalera.  ^ 

WEBSTER  ELECTRIC  CO..  Racint 
Wia.— Sound  Div.:  J.  J.  Backa  ' 

A  Co.,  Seattle ;  Norman  B.  Neeir, 
Hollywood.  Distributors;  Graybu  I  ^ 
Elec.  Co.,  all  principal  citim. 
Industrial  Div.:  Garland-Affolt*  f  ^ 
EriK’ir.  Corp.,  Seattle,  Portland,  j 
San  Francisco,  Ix>s  Aneelea.  j 

WEISS  &  BIHELLER.  INC.,  Nee  ' 
York  City — Keeler  White  (jo.,  Se-  ' 

atlle,  Portland,  San  Franeiaco, 

I>OB  Aneelea. 

WELCOME  METER  CO..  Lot  At- 
eelea,  Calif. 

WELLS  MANUFACTURING  CO, 

San  Francisco,  Calif. — J.  D. 
Sparks,  Seattle. 

WESIX  ELEC.  HEATER  CO.,  8u 
Francisco,  Calif. — Branch  Offlem: 
Seattle,  Portland,  Ixm  Ang^ 

WEST  WIND  CORP.,  Seattla 
Wash. — D.  R.  Munro  A  Son,  Port 
land ;  Frederick  A  Starky,  Spt> 
kane;  W.  F.  O’Keefe,  Jr.,  8u 
Francisco ;  Harmony  Mfg.  Ca, 

Ixja  Aneelea ;  The  United  Mate 
rials,  Inc.,  Denver ;  CharlM  Ut> 
ineaton.  Salt  Lake  City. 

1 

WESTERN  ELECTRO-MECHANI¬ 
CAL  CO..  INC.,  Oakland.  Calif. 

—  Geo.  I*  Hoffman.  Portland;  I 
Farnham  A  Cunnineham,  Lot  An-  I 
eeies  I 

WESTERN  ENGINE  CORP.,  Lm 
Aneelea.  Calif. 

WE.STERN  INSULA'FED  WIRK, 
INC.,  Ix)B  Aneeles,  Calif. — J.  C. 
Bird,  Seattle;  Wm.  Weston,  San 
Francisco;  M.  F.  Kliepera,  Hou- 
ton.  I 

WE.STERN  PIPE  &  STEEL  CO.  J 
OF  ('ALIF.,  San  Francisco,  C^if. 
WESTERN  TRANSFORMER  CO., 
Oakland,  Calif. 

WESTINGHOUSE  ELEC.  A  MFC 
CO.,  E.  Pittsbureh,  Pn. —  Chas  A. 
Dnstal.  Viee-Pres.,  Sail  Francisco. 
Branch  OfRces:  Seattle.  Portland. 

Ix)s  AnKelea,  Salt  I>ake  City. 
Pi.cHMiix,  S|>()kane,  Butte. 
WES'nNGHOUSE  ELEC.  A  MFG 
t'O..  Mansfield.  O. —  Electrietl 

.\l)|)liimee  Div. —  .1.  .1.  MolTatt,  P»- 
eilie  f’oast  Mer.,  San  Francisco: 
Branch  ofliees  in  prineip.sl  cities  1 
WE.STINGHOUSE  ELEC.  A  MFG  j 
CO.,  X-Ray  Division,  Baitimoit  | 
Md.--Hraneh  OHiees :  Spokane,  Se-  I 
atlle.  Portland,  Los  Aiieeies,  Salt 
Lake  City.  San  Dieeo. 
WESTINGHOUSE  ELEC.  A  MFG 
CO..  Liehtine  Div.,  Cleveland,  0. 

-  Chas.  A.  Dostal.  Vice-President.  | 
San  Francisco.  Hrniich  Offices:  | 
Seattle,  Portland,  Los  Aneeles. 
Salt  I..ake  City. 

WESTINGHOUSE  ELEC.  ELEVA¬ 
TOR  CO..  Jeraey  City.  N.  J.- 
Branch  Offlcea:  San  Franeiaco. 
Lot  Aneelea. 

WESTINGHOUSE  ELEC.  &  MTO. 
CO.,  I4imp  Div.,  Bloomfield,  _N. 

J. — W.  H.  Thompson,  Pacifi*  , 
Coast  Mer.,  San  Franciica  ^ 
Branch  Offices:  Seattle.  Portland  . 
San  Francisco,  Loa  Angelea,  Salt 
Lake  City. 

WESSTON  ELEC’L.  INSTRUMENT  . 
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CORF.,  Newark,  N.  J. — Either  A 
Rratt.  ’Seattle ;  Herman  E.  Held. 
S*n  fYanciaco :  E.  S.  Sievere, 
Loa  Anitek-s:  Peterson  Co.,  Den¬ 
ver  :  J.  E.  Redmond  Co..  Phoenix. 
waYERHAERJSER  POLE  CO.. 
Lcwieton,  Idaho — Distributed  by 
General  Elec.  Supply  Corp.,  WeeU 
inghouse  Elec.  Supply  Co. 

ITHEELEB  reflector  CO.,  Boa- 

ton,  Mass.— A.  C.  Wriitht,  Pre¬ 
ferred  Equipment  Enifineers. 
Seattle :  E.  B.  Cook  Co.,  San 
Francisco :  J.  C-  Pomeroy  Co., 
Los  Angeles ;  Paul  A.  Douden 
Co.,  Denver. 


WIBGAND  CO.,  EDWIN  L.,  PltU- 
bnrgh.  Pa.— Montgomery  Broth¬ 
ers,  tettle,  Portland,  San  Fran¬ 
cisco,  hM  Angeles;  The  Peterson 
Co.,  Denver. 


WILCOLATOR  CO.,  Newark,  N.  J. 
_jt.  P.  Bartley,  San  Franciaco; 
H.  J.  Lovett,  Loa  Angeles. 


WILEY.  INC..  R.  &  W.,  BulTalo. 
y. — General  Sales  Corp.,  San 
Francisco;  J.  R-  Schwenger.  Denver. 

WILMINGTON  FIBRE  SPECIAU 
TY  CO.,  Wilmington,  Del. — Dist. 
Offices:  Seattle,  Los  Angeles, 
Denver,  Salt  Lake  City. 

WMON  UGHTING,  INC.,  Chi¬ 
cago,  III. — Leading  Wholeaalem. 

WING  MFG.  CO.,  L.  J..  New  York, 
K.  Y. — Halloran  &  Pardee,  San 
Fkancisco ;  Andrew  G.  Orear, 
Lm  Angeles. 


wiremold  company,  the. 

Hartford,  Conn. — F.  A.  Stroheck- 


er,  Seattle ;  Geo.  A.  Gray,  San 
Fnncisco;  F.  J.  Airey  Co.,  Loe 
Angelee. 

WIRT  COMPANY.  Philadelphia. 
Pa. — Thoe.  D.  Noble  Co.,  San 
Francisco;  Jas.  C.  Pope,  Jr.,  Los 
Angeles. 

WOLFF  ELECTRIC  COMPANY. 
Portland,  Ore. 

WOLVERINE  TUBE  DIV.  of 
Calumet  &  Hecia  Cons.  Copper 
Co.,  Detroit,  Mich.— H.  F.  Soder- 
ling,  Seattle;  Frank  H.  Bran 
Co.,  Ix)a  Angeles.  San  Francisco. 

WOOD  MFG.  CO..  JOHN.  Consho. 
hocken.  Pa.  —  Montgomery  Broa., 
Seattle,  Portland,  San  Francieeo, 
Los  Angeles. 

WOODHEAD  CO..  DANIEL.  Chi- 
cago.  III. — Clyde  Chamberlin  Co.. 
San  FrancLsco,  Los  Angeles;  L.  S. 
Foley,  Portland ;  The  Industrial 
.Supply  ('o..  Salt  I.ake  City. 

WORTHINGTON  PUMP  A  MA¬ 
CHINERY  CORP.,  Harrison.  N, 
J. — Branch  Offices  :  Seattle,  Port¬ 
land,  San  Francisco,  Los  Angelee, 
Denver,  El  Paso. 

WUELKER  LIGHTING  CO..  San 
Franciaco.  Calif. 

YOUNG  BROTHERS  CO..  Detroit. 
Mich. — B.  F.  Easterbrooks  Co., 
Seattle ;  E.  A.  Wilcox  Co.,  San 
Francisco,  Los  Angeles. 

YOUNGSTOWN  SHEET  &  TUBE 
CO.,  THE,  Youngstown.  O. — Al¬ 
lied  Industriee,  Inc.,  Seattle,  Port¬ 
land.  San  Francisco,  Los  Angelss. 

ZENITH  ELECTRIC  CO..  Chicago, 
III. — James  Muridstock,  San  Fran¬ 
cisco. 
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BUSINESS  BUILDER  IN  TOMORROW’S 
MARKET  FOR  ADEQUATE  WIRING. 


Surface  Mefai 
RACEWAYS  and 
FiniNGS 


PLUSMOLD 


"PANCAKE" 

INDUSTRIAL  I  OVERFLOOR 
"PLUS-IN-ANYWHERE" 

WIRING  SYSTEMS  |  WIRING  SYSTEMS 

LISTED  BY  U.  L.:  CONFORM  TO  FEDERAL  SPECIFICATIONS  W.R-32 
Cafelog  and  Wiring  Guide — Engineering  Data  Sheets 
Industrial  Wiring  Bulletins  on  Request 
THE  WIREMOLD  COMPANY  •  HARTFORD  10.  CONNECTICUT 


BUY  WESTERN 


You  can  lowsr  initalletlon 
cotta,  end  enure  yourtelf  of 
dependable  operation  with 
minimum  meintananca  expanse 
—by  using  Western  Type  B 
Transformers,  made  by  a  firm 
with  thirty  years  axparianca  In 
the  building  of  standard  and 
special  voltage  transtormars. 

Theta  Air-Cooled  transform¬ 
ers  contain  highest  quality  ma- 
tarlals  which  Tnturo  long  serv¬ 
ice,  free  of  operating  troubles. 
In  addition  to  a  complete  lino 
of  standard  models,  we  aro 
squlppsd  to  manufa^ro  Typo 
B  In  any  special  voltage  de¬ 
sired  up  to  10  kva;  and  type 
L,  alto  dry  typo,  In  larigor 
sixes. 

Call  on  us  for  ALL  your 
transformer  needs.  We  GUAR- 
sfANTEE  our  products  against 
all  Inherent  defects  for  ono 
yoar. 

dealers — Increase  your  profits  by  tolling  Wastarn  Transformers — made 
right  and  priced  right  for  user  satisfaction.  Write  today  for  price  sheets. 


Western  Transformer  Co. 


618  EAST  ELEVENTH  ST. 


OAKLAND  6.  CALIF. 


There's  a  WHEELER  Reflector  For 
Practically  Every  Industrial 
Lighting  Requirement 


Wheeler  makes  a  complete  ami  skillfully  designed 
line  of  reflectors  for  practically  every  industrial 
lighting  requirement.  Types  AvaUable:  Fluor¬ 
escent  Units  .  .  .  General  Incandescent  Fixtures 
.  .  .  Vapor-Proof  Units  .  .  .  Floodlights  .  .  . 
Fixtures  for  use  with  High  Intensity  Mercury 
Vapor  Lamps  .  .  .  Miscellaneous  Reflectors  and 
Fittings. 


WHEELER  REPRESENTATIVES 

A.  C.  WRIGHT 
Preferred  Elquipment 
Engineera 
2616  Fifth  Ave., 


J.  G.  POMEROY  CO. 
1004  East  Fourth  St. 
1x16  Angelee.  California 
E.  B.  COOK  CO. 

1063  Howard  Street 


San  Francisco,  California 


Seattle,  Wash. 


PAUL  A.  DOUDEIN  CO.,  1645  Wazee  Street,  Denver,  Colorado. 


I - ALLIED  INDUSTRIES - 1 

Manufacturers  Representatives 

REPRESENTING 

ALPHADUCT  PRODUCTS  CO. 

Non-Metallic  Flfrible  Covduit. 

COLLYER  INSULATED  WIRE  CO. 

Building  Wires,  Shipboard  Cables,  Welding  Cables, 
Rubber  Cords. 

FEEDRAIL  CORPORATION 

Kleetrie  Feedrail  jor  mobile  outlet  current  distribution. 

MURLIN  MANUFACTURING  CO. 

Marine  Lighting  Fixtures  and  Blackout  Siritehes. 

PORCELAIN  PRODUCTS.  INC. 

All  tapes  of  Electrical  Porcelain. 

RUSSELL  &  STOLL  CO. 

Explosion-proof,  Vaporproof  and  Watertight  Lighting 
Fixtures,  Receptacles,  Plugs,  Siritehes,  Panelboards, 
for  marine  and  industrial  use. 

YOUNGSTOWN  SHEET  &  TUBE  CO. 

“Buckeye”  Conduit  and  “Youngstoirn”  Electrical 
Metallic  Tubing. 

ALLIED  INDDSTRIES 

451-459  SO.  HEWin  ST.— LOS  ANGELES  13.  CALIF. 

1135  HARRISON  ST.  532  FIRST  AVE.  SO. 

SAN  FRANCISCO  3.  CALIF.  SEAHLE  4.  WASH. 
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WHERE  TO  BUY  IN  THE  WEST 


OMH  COMMUTATOR 

Miiiiii«*nnnr«*  K«|ui|inifnt 

K«*p  motori  on  (h«  job  nnd  In 
paak  condition 

RESURFACERS 

Commutator  and 
Slip  Ring 

HrvlorM  iiiKKilli  ami  trim 
■urfaia  witliinil  illiiaarmlillna  nut 
tori.  KI(Ml  tJrailri  Ovar  I7&  iImm 
anil  atylaa 

GRINDERS 

Tma  naninuia- 
tun  wliboiii  itla- 
mantllnc  nurtoral 
Mmmla  an  iiuilur 
fraint  Four  niintrli. 

UNOERCUHERS 

Ulrsct  hrlfB. 

Htiot»  Moflnl  ftiul 
tlnlvrriAl  Minlfl 
•fAllablB  fitr  iirMSrrruttloi  mi  *M 
iIm  cuiiiitiiilAturi. 


SAWS 

litaal  <T  u  in  III  11 1  a  t  o  r 
Hawa  anil  MIIMiia  Cut- 
tara  iiiillaal  iiritlriary 

Hawn  4  to  1.  Many  alaat 
atallabla.  Inaiiwiialfal 


Idaal  Cammulalor  Draurr  Ca. 
inxn  I’ark  Ara  Hv>  aiimra  111. 


Adhcaivra,  (ilura  and  Omrnia 
■  It.  Alli-ii  (^1. 

WpatiiiKliiiUHn  Klee.  &  Mfu.  ('<•. 
l.uni|i  Uiv, 

Air  Cnndlllunliig 
Frigldaira  Corp. 

Uanaral  Kim-.  Co. 

Frank  W.  Ciiiniiin 
Urayliar  Klar.  Co.,  Inc. 

M  iintgiinn-ry  ItriiH. 

Wi-atiii|chiiiiMi-  Kli  c.  Si  Mfir.  Co. 
Ammrirri,  tlliminrirra, 
Vollmrtrra.  Wnllmclrra 
(•aiiarnl  KIvr.  ('o, 

<•1*0.  K.  Iliiiin  Co. 

T.  It.  Ilouth  Co. 

T.  C.  ICiililiiiic  Co. 

1..  W.  Thoinpaoii 
Wratlnuliouau  Klrc.  A  Mfu  Co. 
Wanton  KIcc.  liialr.  (\>rp. 

Anchor  and  (iuy  Koda 
A.  It.  Chitnea  (ai. 

KvcrHiick  Ani-hor  Co. 

(■anaral  KIrc.  Co. 

Frank  W.  Corniiin 
IliibliHi'd  A  Co. 
l.lni-  Miiti'i'iiil  Co. 

Mnyilwfll  A  liiirtxi-ll.  Inc. 
tHIvcr  Iron  anil  Stii*!  Corp. 
Anrhorn 

A.  It  Chiuirc  Co. 

Kvi-rHlick  .Vtii'liiir  Co. 

Frank  W.  Corninn 
llonifcr-ScItT.cr  Co. 

Ci'O.  K.  Ilonn  Co. 

Iliililmril  A  Co. 

.lainin  K.  Kiiirncy  Corp. 

I. inc  Miilci'iHl  t'o. 

W  N.  Mnithewa  Corp. 

OIiv«-r  Iron  ninl  St«-cl  Corp. 
Annunrialum 
S.  II.  Coin'll  Co. 

II.  II.  Vnn  I.uvcn  Co. 


Appllancaa,  t'ommrrrlal 
I'.iliitoii  (I  M  Apiilinnrc  t/O. 
Kli-cIroniuaU-r,  Inc. 

Fiiuidnlrc  Uiv. 
ticiK-inl  Klee.  Co. 

(•Miylmr  Klee.  Co. 

I.Hiiilora.  Frnry  A  Cliirk 
l.oinliiiril  Sinilli  (!o. 

I.oo  J.  Moyliem  t'o. 

Weal inithoiiao  1‘iliT.  A  MTk.  t'o. 
Appllancaa.  Iluuaahold 
Iti-iiilix  lliirin*  A|ipliiinccH.  Inc. 
Kdlaon  (laiicral  Klac.  Appllanca 
I'Ji  cl roitiuNicr.  Inc. 

FrlKldiiirn  DIvlalon 
(•rncral  Klac.  Co. 

(oiiiiili  Iniliinl ricN.  Inc. 

(•riiylinr  Klac,  Co,,  Inc. 

Ilill-.SIlHW  Co. 

I.iinilcra.  I- rary  A  Clark 
Mallciililc  Iron  l(iinui’  Co. 

I.C0  J,  Mi-ylicrg  t^i. 

N  ii'irc  lliv.  Horif  Wnrncr  (\irp. 
I'roclor  KIccIric  Co. 

’riicriiiiiilor  Klee.  Mfu.  Co. 
Wantinuliouaa  Klee  A  Mfi{.  Co 
Arrralara,  I'owar  l.ina  Ughtnlng 
llowie  Switch  (lo. 

(ieneriil  KIm-trIc  thi. 

I'liink  W.  (oirniiin 
<  h'o.  1'^  Ilonn  t'o, 
lliihlinril  A  f7o. 

.Inniea  It.  Kenrney  Corp. 

I. lne  Material  Co. 

.Sehweilaer  A  Conriiil.  Inc. 
WeatiiiKhoUNa  Klee.  A  Mfit.  Co. 

Itnilaala,  Fluoreacrnt  l.amp 
.SvIvHiiiii  Klee.  l*roil.,  Ine. 
'riierniiiilor  Klee.  Mfg.  Co. 

Wi-hI  inirhoiiHe  Klee.  A  Mfit.  (%i.  z 

Itnnda,  Cable  and  1‘ole  Stiibbinit 
tHiv<*r  Iron  A  Steel  (*orp. 
l’iineli-l,ok  Co. 

Ilatterlea  and  Kiiuipment 
Hrittlil  .Slur  lliitlery  Co. 

Ciilifortiia  Klee.  Wocka 
11  II.  Klinlerbcook 

ItrlU  and  llurzera 
F.  J.  A I  ray  Co. 

Ileii.iiiniin  KI.e.  Mfij.  Co. 

.S  II.  <  oneli  <  o. 

Kleelrie  AKeiieicH.  Ine. 
toiiiKh  IniliiMtriea,  Ine. 

(00.  A.  (ienv  t  o. 

Iliii'olil  M.  Iliiil.ion  Co. 

I  M.  NieholiiH  Co. 

Nod liw oHlerii  AKi'iieieH 

liriirhea.  I'urtahle  Viia 

II.  I*.  Miirtin  A  Sona 

Itendera,  I'ipe 

M,  II  AiiHlin  Co. 

Khelrie  Siilea  Co. 
tleiiernl  I'^loe.  t'o. 

Ccei'iilee  'I'imiI  Co. 

II.  I*.  Martin  A  Sona 

llniea 

.'Ml  Stii'l  Kipiipinent  Co. 

Applelon  Klee.  Co. 

AaHoeiuteil  Siilea  Knitineers 
The  M.  11.  Aiiatin  Co. 

The  Frank  II.  Ilrati  Co. 
t).  W.  Cooinba 
Kli  elrie  .Salea  Co. 

(I.  A  W,  Klee.  .Specially  Co. 

Crneral  Cable  Corp. 


Etfabllthtd  1922  S.  E.  Gambia 

OIJVKII  II. 

1 16  New  Montgomery  St.,  San  Francisco  5 
Kvprfffiiliufi 

ATWOOD  &  MORRILL  CO  Salem,  Masa. 

Special  Velvet  for  Stationary  and  Marina  Sarvica. 

Turbina  and  Condenser  Protection. 

I-T-E  circuit  breaker  CO.  PhUadelphla,  Pa. 

Air  Circuit  Braakart,  Switchgaar. 

KOPPERS  CO.— BARTLETT  HAYWARD  DIV.  Baltimore.  Md. 
FatCi  Flaiibla  Couplings. 

THE  PERMUTIT  CO.  New  York,  N.  Y. 

Water  Treating  Equipment  .  Deaerating  Haatari  . 
Ranarai  CO,  Initrumants. 

R  E.  UPTEGRAFF  MFG.  CO.  Scottdalo.  Pa. 

Trantformart. 


I ieoi'Ki-  A,  tiriiy  Co. 

(ieneriil  Klee.  Cu, 

I'.  M.  Nieliolua  Co. 

Nitlionul  I'ilec.  ITihI.  (iorp. 
I'ueille  WIiolcHiile  Klee.  Co. 

J.  <f,  1‘otneroy  <Ni. 

WealinKbou.ie  Filec.  A  Mfic.  Cu. 
lirarkrla,  WiMid 
l.ine  Miileriiil  (%i. 

Miiyilwell  A  llarl/.ell,  Inc. 
Itrrakrra 

Air  Circuit  Itrrakrra 

Aliia-Chiilrnera  Mfir.  Co. 

The  l■'lnnk  II.  lirnn  Co. 

CroiiHc  IliniU  Co. 

(ienernl  Klee.  Co. 

Kiiink  W.  (iiirniiin 
llnrolil  M.  MiiiIhoii  Co. 

I-T-K  Cireuil  llreiiker  ('o. 
tiliver  It.  I.yiniio 
HniiKanio  Filre.  Co. 

Hipiiire  I)  Coinpiiny 
WcHtlnKbouiH  Filec.  A  MTk.  Co. 
till  (ilriuit  llraakrra 
Allla-(ibiilmerN  MTk.  Co. 

(ieneritl  Filre,  Co, 

C.  Fi.  InuuIlH 
Kyle  Corp. 
l.ine  Miileriiil  Co. 

I'aellle  Filer.  Mft(.  (iorp. 

I ..  W.  'i'hompaon 
Weatinuboiiaa  Filec.  A  Mfir.  Co. 
liua  Fllliiiaa 
liurndy  Finit’K  Co. 

Cole  Fileetrie  Co. 

Ilellll  Star  Filec.  Co. 

(ieiieral  Filer.  Co. 

C.  Fi.  IiikoIIm 

.lames  It.  Kenrney  Corp. 

I. ine  Miileriiil  (io. 

Miiyilwell  A  llartzell,  Inc. 
I'aeifie  Klee.  Mfit.  Corp. 
l‘enn-tInioii  Fib-c.  Corp. 

Ity,  A  IniliiH.  Fiiiit'ir  (io. 

II.  II.  SipiircH  (io. 

Ilni.strnt  l‘i'oilnelH  Co. 

Safety  Switeliboaril  Co. 
Waltliiiiii.  lieWitl  A  Knpie 

Itushiiiita 

M.  II.  AiiHtin  Co. 

The  Kiank  II.  Ilriin  (io. 
(ieiieral  Filer,  (io. 

(iraybar  Fileetrie  Co. 

I.npp  InHiilator  Co,,  Inc, 

Ohio  Itraaa  (io. 

'I'he  It.  'ITioinaa  A  Rons  Co. 
Tri-Slale  Supply  Cor|i. 

Vidor  I iiMiilntorH,  Ine. 
WestiiiKhoiiHo  Filer.  A  Mfg.  Co. 

Cable  AreraNorien 

Asfeneie.s  Co. 

Aliitniniiiii  Co.  of  Anierieii 
Anneonila  Wire  A  Cable  Co. 
AHHoeiateil  Siilea  FiiiKineera 
The  F'rnnk  M.  Itran  Co. 

Ilelta  Star  Filer.  Co. 

Fiverat iek  Anelior  Co. 

(ieneriil  Cable  Corp. 

(ieneriil  Filec.  Co. 

(ieo.  Fi.  Ilonn  Co. 

Janiea  It.  Kearney  Corp 
VV.  \V.  Kirk 
l.ine  Material  Co. 

Mayilwell  A  Hiid/.ell,  Ine. 

Mien  In.milnlor  Co. 

Oliver  Iron  A  .Sleel  Co. 

John  A.  Itiieblinit'a  Sona  Co. 
Uniatnit  Froiliieta  Co. 

Cable,  Armnreil 

Aifeneies  Co. 

.Mlieil  liiiliiatriea 
Anaconila  Wire  A  Cable  Co. 
The  M.  It.  Auatin  Co. 

The  F'rnnk  II.  Itran  Co. 

Collyi'r  liisiilateil  Wire  Co. 
Crescent  Iiia.  Wire  A  Cable  Co. 
Kleelrie  AKineiis.  Ine. 

Fileetrie  Salea  Co. 

(ieneral  Cable  Corp. 

(leneral  Fileetrie  Co. 
Henifer-Seltzor  Co. 

I.  ini'  Material  Co. 

MaydvviTI  A  llartzell,  Inc. 
National  Elec.  Prod.  Corp. 
Okonite  Company 

J.  li.  Pomeroy  Co. 

Itix’klH'stoa  Products  Corp. 

John  A.  Roi'bliiiK'a  Sons  Co. 
Simplex  Wire  A  Cable  Co. 
WcatiiiKhouie  Elec.  A  Mfg.  Co. 
Wi  remold  Company 


Cables 

AKeneii-H  (io. 

Allied  Indiiatriea  I 

Aluminurii  (io.  of  America 
Aiiaronda  Wire  A  Cable  Co. 

'J'he  M.  H.  Auatin  (io. 

'I'he  F'rank  II.  Itran  Cio. 
Columbia  Steel  Co. 

(ioiiperweld  Steel  Co. 

(ireaeent  Ilia.  Wire  A  Cablt  (i«. 
Filed ric  .Sali-a  Co. 

(ieneriil  (iable  Corp. 

(ieneriil  Elec.  Co. 
lioiiKb  IndiiNti'ieM,  liic. 
lieoi'ge  A.  (tiny  (io. 

(iraybar  Filec.  Co.,  Inc. 
IleiiKcr-Sellzer  (io. 

Indiniia  Steel  A  Wire  Co. 

C.  E.  Iiiualta 

I,  ine  Material  Co. 

Miirwoud  I,lniite<l 
Maydwell  A  llartzell,  Inc. 
Okonite-tiallender  (inble  Co. 
I'aeillc  Wliiileaitle  I'iledric  Co. 
Itoekla-atim  I'rodiieta  (iorp, 

Joliti  A.  ItiiebliiiK’s  Sons  Co. 
Simplex  Wire  A  (iable  Co. 
'I'ri-.SiHte  Supply  Coni. 

Jiilin  II.  TllllelKl'II 

United  Slatea  Itubber  (io. 

Ilniti-d  SUilea  Steel  (iorp. 

II.  II.  Van  Kuvi-n 
WeatinuhoiiNe  Filee.  A  Mfg.  Co. 

(iapacllora 

Cornell  llubilier  Filec.  (iorp. 

.Iiilin  <i.  (iorriii 
John  Fi.  F'liKt  A  Co. 

(ienernl  Filer,  (io. 

(ieo.  Fi.  Ilonn  (io. 

Iniuiliil  ion  and  Wirea 

K.  A.  Nolt 

SiiiiKamo  Filed  ric  (io. 

Solar  M  fif.  Co. 

Tinliint  A  Powell 
Tt'i-.Slale  Siipldy  (iorp. 

Waltliain,  lleWill  A  Kriial 
Weal iiiKhoiiae  Filec.  A  Mfu.  Co. 
(iarbfin  liruahea 
California  Filedric  Worka 
lli'lwiit  Company 
Marwood,  Kill. 

NatioiiHl  Carbon  Co.,  Inc. 
Tri-.SIale  .Supply  (iorp. 

Union  (iarbide  A  Carbon  Corp. 
(iarhnn  Prnduela 
Californiu  Fileetrie  Worka 
llilwii?  (io. 

National  (iarbon  Co.,  Inc. 
Tri-.State  .Supply  Supply  (iorp. 
Union  Carbide  A  Carbon  Corp. 
(ihimea 

F'.  J.  Airey  Co. 

Ftcnjamin  Filee.  Mfg.  Co. 

The  F'rank  II.  Itran  Co. 

Square  I)  Co. 

(ilampa,  (iable 
Aluminum  Co.  of  America 
Aaaoeialial  Salea  FiiiKinia-rs 
liurndy  FinttineerinK  Co. 

Cannon  Fili-e.  Development  Co. 

A.  It.  Chnnee  Co. 

Cop  per  weld  Steel  Co. 

(leneral  Fileetrie  Co. 

Hubbard  A  Co. 

Jamea  R.  Kearney  (iorp. 

I.41PP  Inaulator  Co. 

Line  Material  Co. 

W.  N.  Matthewa  Corp. 

Maydwell  A  llartzell,  Ine. 
Minerallae  Filee.  Co. 

Ohio  Itraaa  Co. 

Oliver  Iron  A  Sleel  Co. 

Paeilie  Filee.  Mfu.  Co. 
Peiin-Union  Filee.  ('orp. 

Railway  A  Industrial  Finu’u  Ca 
Reliable  Elec.  Co. 

Uniatrut  Producta  Co. 

Trumbull  Klee.  .Mfu.  Co. 
Westinithouae  Elec.  A  Mfg.  Ca 


FISH  TAPE,  KREU 

ULLzkIS  and  pullers 

■'8  tools  tn  1." 
Keeiis  tail*  t*f»- 
ly  enduied  ll 
rerl  at  all  tlmW 
F'  u  r  n  1 1 1)  •  d  M 
el*ht  sizrt.  Ttl* 
Irnirtht  from  M 
ft.  to  400  ft. 

Ideal  Commutator  Dreuar  Ca. 
1030  Park  Av«..  Syramora  llllam. 
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ruaipf.  Ground 

AMociottKl  SaUn  KtiKini-crM 
M.  B.  Auotin  Co. 

Burndy  Knit’K  Co. 

Copperweld  Ste«l  Co. 

Crou*«  Hinds  Co. 

Electric  Sales  Co. 

General  Elec.  Co. 

Geo.  E.  Honn  Co. 

C.  E.  Ingalls 

James  R.  Kearney  (  orp. 

W.  W.  Kirk 
Kwikon  Co. 

Line  Material  <  0. 

Maydwell  &  Hartr-ell,  Inc. 
National  Tel.  Supply  (>>. 

Oliver  Iron  &  Steed  (lo. 
Penn-Unlon  Klee.  tVirp. 

Rsliable  Elec.  Co. 

H.  B.  Sherman  Mfir.  f-o. 

Trlco  Fuse  Co. 

Waltham.  DeWitt  &  Kriiai 
Westlnghouae  Elec.  &  Mfg.  Co. 


Cleaners.  Industrial  Vacuum 
Ideal  Commutator  Oresser  Co. 
Lombard  Smith  Co. 


!  Climbers 

i  Line  Material  Co. 

;  Mathias  Klein  &  .Soim 

Coll  Winding 

Asawiated  .Salea  EngiiieeiH 
Strictly  &  Barton.  Ktd. 

Jeffries  Transformer  Co. 

(  Commutator  Dressers 

Ideal  Commutator  Dresser  Co. 

1  Slriehy  &  Burton.  I, til. 

Compounds,  Insulating 
'  Anaconda  Wire  &  C.able  Co. 
j  Clifton  Mfg.  Co. 
r  John  C.  Dolph  Co. 

General  Cable  Corp. 

General  Elec.  Co. 

Geo.  A.  Cray  C<i. 

Irvington  Viirniah  A  Ins  Co. 

Johns-Manville 

Line  Material  Co. 

McGill  Mfg.  Co. 

Mineriilliic  Klee.  Cn. 

Okonite  Co, 

John  A.  Roehling’s  Sons  Co. 

Tri  Stiile  Supply  Corp. 
Westlnghouae  Elec.  &  Mfg.  Co. 

Condensers,  Electric 
John  E.  Fast  A  (>>. 

General  Elec.  Co. 

.Snngumo  Electric  Co. 
j  Westinghouse  Elec.  A  Mfg.  Co 

Conduit 

Allied  InduatricH 
Aluminum  Co.  of  America 
Hriegel  Method  Tool  Co. 

Kleetric  Agi  iicieu,  Ine. 

Klee  trie  Siileu  Co. 

General  Elec,  Co. 

Henger-Seltzer  Co. 

Northwestern  Agencies 
A.  E.  Itowe  Co. 

Spang-Chalfant  Div.  Nat'l  Supply 
YouiigHtown  .Sheet  A  'I'uhe  (to. 

Conduit,  Fibre 
General  Electric  Co. 

Graybar  Electric  Co. 

Line  Material  Co. 

Conduit,  Flexible,  Metallic 
Allied  ImluHlrieH 
The  M.  B.  Austin  Co. 

The  Frank  11,  Bran  Co. 

Crescent  Ins.  Wire  &  Cable  Co. 
Khrlrir  Auenidi'S.  Inc. 

General  Elec.  Co. 

Hengcr-ScItzcr  Co. 

National  Elec.  Prod.  Corp. 
Norlheiistern  Agencies 
Pacific  W'ln.lesale  Elec.  Co. 

J.  G.  Pomeroy  Co. 

Tri-State  Supply  Corp. 

Wiremold  Co. 

Conduit,  I'nderground 
Fire  Proof  Wall  Co. 

Griiyhar  Fleet  ric  Co. 

Johns-Mniiville  Corp. 

Line  Material  ('o. 

Arthur  R  Rowe 


inan' 


ELECTRIC 
SOLDERING  TOOLS 
T  II  KKMO  -  (1  RIPS: 
lle.it  liistantlyl  (ttve 
iiiuro  heat.  Ideal  for 
new  high  melting  point 
Holdem.  ITie  current 
Hilly  when  soldering. 
•Many  sizes  and  styles. 

Ideal  Commutator  Oreuer  Co. 
.1030  Park  Are.  Sycimoro.  Dl. 


(tonncctors 
M.  B.  AuHliii  Cii. 

AHHociated  Sales  P'ngineers 
Jasper  liluckhurn  Pnal.  Corp. 
'I'he  Frank  II.  Bran  (Jo. 

Hriegel  Method  Trad  (to. 

Burndy  Eng'g  Co. 

('iinnon  Flee.  Development  Co. 
t'roiiHe  IlindH  Co. 

Della  Star  Eler  Co. 

Elecirie  Sales  (to. 

Ceo.  E.  Monn  Co. 

Iliid',011  ('o.,  Harold  M. 

Ideal  (toininulalor  Dresser  (to. 
Ilsco  (topper  Tube  A  Prod.  Co. 
C.  E.  Ingalls 
W.  W.  Kirk 

James  R.  Kearney  Corp. 

Kwikon  Co. 

Line  Material  (to. 

.Marwood,  Ltd. 

W.  N.  Matthews  Corp. 

National  Ptiec.  Prod.  Ctorp. 

F.  M. Nicholas  Co. 

North  western  Agencies 
0  Elec.  .Mfg.  (to. 

I’aeilic  Wholesah-  Elec.  Cu. 
Pi-nn-Hnion  Elec.  (torp. 

Reliable  Elee.  Co. 

.Shehlon  Service  (torp. 

II.  B.  Sherman  Mfg.  (to. 

Slriehy  A  Barton,  I,td. 

The  Thomas  A  Betts  Co. 

L.  W.  lliumpson 
Waltham.  DeWitt  A  Krusi 
Weslerii  Hardware  A  Tool  Co. 
Tom  Wo,wi 
Control  Equipment 
Control  Corp. 

Huh  Fleet  l  ie  Co. 

.Mereoiij  (torp..  The 
Montgomery  Bros. 

James  .Miindstfs-k 
F.  A.  Nicholas  (to. 

Northwestern  Agencies 
L.  A.  Noll 

I’aeilie  Wholesale  Electric  Co. 
'forn  Wooil 

(tonverlers.  Synchronous 
Allis-Chalmers  Mfg.  (to. 

Ceneral  Elec.  Co. 

Westinghouse  Elec.  A  Mfg.  (to. 
Coolers 

I'l  igidiiii'e  Div. 

Curds.  Appliance 
Allied  Industries 
Agencii-s  Co. 

General  Cable  Corp. 

Ceneral  Eh'C.  (to. 

Graybar  Ptlec.  (to. 

I.anilers,  Erary  A  (tiark 
Koekhestos  Products  (torp. 
Westinghouse  Elec.  A  Mfg.  (to. 
Cords,  Heavy  Duty 
Agencies  Co. 

Allied  Industries 
Anaconda  Wire  A  Cable  Co. 

The  M.  H.  Austin  Co. 

Crescent  Ins.  Wire  A  Cable  Co. 
Electric  Sales  (to. 

General  Calile  Corp. 

General  Ptiec.  Co. 

Graybar  Ptiec.  Co. 

National  Ptiec.  Products  Corp. 
Okonite  Co. 

Koekhestos  Products  Corp. 

John  A.  Roehling’s  Sons  Co. 
Tri-Slate  Supply  Corp. 
Westinghouse  Ptiec.  A  Mfg.  Co. 
Crossarms 
Graybar  Ptiec.  Co. 

Geo.  E.  Honn  Co. 

Line  Material  Co. 

Maydwell  A  Hartzell,  Inc. 
Wallham,  DeWitt  A  Krusi 
Cutouts 

Howie  Switch  (to. 

A.  H.  Chance  (to. 

General  Elec.  Co. 

P'riink  W.  (lorman 
Geo.  E.  Honn  Co. 

James  R.  Kearney  Corp. 

Kwikon  Co. 

Line  Material  Co, 

W.  N.  Matthews  Corp. 

Pacific  Ptiec.  Mfg.  Corp. 
Railway  &  Indus.  Eng.  Co. 
Schweitzer  A  Conrad.  Inc. 
Square  U  Co. 

Waltham,  DeWitt  A  Krusi 
Westinghouse  Ptiec.  A  Mfg.  Co. 
Distribution  Specialties 
Associated  Sales  Ptngineers 
(Jeneral  Elec.  Co. 

Hubbard  A  Co. 

James  R.  Kearney  Corp. 

Line  Material  Co. 

W.  N.  Matthews  Corp. 

Maydwell  A  Hartzell,  Inc. 

Ohio  Brass  Co. 

Oliver  Iron  A  Steel  Co. 

Safety  Switchboard  Co. 


April,  1945 

Mr.  Electrical  Distributor: 

First,  we  thank  you  tor  past  business. 

Secondly,  we  wish  to  enumerate  elec¬ 
trical  products  made  by  factories  repre¬ 
sented  by  us  as  follows: 

Armored  Cable  |BX) 

Circuit  Breakers 
Conduit  Fittings — Connectors 
Flexible  Metallic  Conduit 
Fluorescent  Starters  and  Sockets 
Friction  and  Rubber  Tape 
Fuses  and  Links 
Incandescent  Lamps 
Loom 

Motor  Controls 
Non-Metallic  Sheathed  Cable 
Outlet  and  Switch  Boxes 
Switches 
Wiring  Devices 

Finally,  as  V  Day  approaches,  wa  as¬ 
sure  you  that  our  post  war  plans  will  en¬ 
able  us  to  serve  you  better  than  ever 
before. 

Sincerely  yours, 


LOS  ANGEIES-SAN  FRANCISCO 
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Schweltser  &  Conrad.  Inc. 

Tha  R.  Thomas  &  Sons  Co. 
Waltham.  Da  Witt  &  Kruai 

Unct 

Bull  I>oK  Kli'C.  Products  Co. 
Calif.  Elec.  Works.  Ltd. 
Blullenbach  Elcc’l.  Mfg.  Co. 
Square  1)  <  0. 

Trumbull  Elec.  Mftt.  Co. 

Elertrnnic  Devices 
Wc>8tini;huuse  Elec.  &  Mfs-  Co. 
Enclosures.  Meter  and  Instrument 
Associated  Sales  Ensineers 
Crouse  Hinds  Co. 

Wastin^house  Elec.  &  MIk.  Co. 

Pans 

CeorKC  H.  ('urtiss 
General  Elec.  Co. 

Kruiik  W.  Gormun 
C.  K.  Hunt 

Landers.  Erary  A-  Clark 
Maydwell  A  Hartzell.  Inc. 
Montgomery  Bros. 

Panama  Lamp  &  Com.  Co. 
Tinlintr  Powell 
Trade  Wind  MoUir  Fans 
Smallcomli  Elec.  Co. 

Wagner  Elec.  Corp. 

Wastinghouse  Elec.  &  Mfg.  Co. 

Fans.  Kitchen  Ventllsting 
Geo.  H.  Curtiss 
General  Electric  Co. 

C.  K.  Hunt 
Wagner  Elec.  Corp. 
Wastinghouse  Elec.  &  Mfg.  Co. 

Farm  Electrifl ration  Elqalpment 

Crouse  Hinds  ('o. 

General  Elec.  Co. 

Fittings.  Conduit 
Agencies  Co. 

All-Steel  Eipiipment  Co. 

The  Frank ‘Bran  Co. 

Appleton  Electric  Co. 

Associated  Sales  Engineers 
The  M.  B.  Austin  Co. 

Briegcl  Method  Tool  Co. 

Crouse  Hinds  Co. 

Electric  Agencies.  Inc. 

Electric  Sales  Co. 

General  Elec.  Co. 

Gough  Industries.  Inc. 

(Jraybar  Elec.  Co. 

Killark  Elec.  Mfg.  Co. 

Kwikon  Co. 

Northwestern  Agencies 
O.  Z.  Electrical  Mfg.  ('o. 

J.  G.  Pomeroy  Co. 


QMH  CO. 

Wattarn  Agents 
CONSIGNED  STOCKS  ASSURE 
IMMEDIATE  DELIVERY  .  .  . 
QUICK  SERVICE 

JOBBER  DIVISION 
.s»n  FranrUcu:  K.  .\I.  NlihoUi  Co.. 
1123  Harrison  SI. 

Ism  Amtclcs:  .Strlehy  &  Barton  I.fd.. 
'.•12  K.  Tlilril  .Street 
Seattle:  NurtliHcalern  AKeiiiles 
2111  Klr»t  Ave. 

Portland:  l.eonard  H.  Foley. 

131  S  \V.  4lh  Ave. 

Denver:  .Mien  B.  Cariicnler. 

K30  12lh  St. 

Salt  Lake  City:  Uayinond  .tikrrinan. 
31M  Dooly  Block 
INDUSTRIAL  DIVISION 
IxM  .ktiKclea:  Strlehy  A  Barion  Ltd  , 
'.'12  K.  Third  Street 
San  Franrlaro:  F.  .M.  NlrholaH  Co.. 
1123  llarrUon  St 
Portland  W  J.  Cottrell. 

131  S.  \V.  4lh  .kvcinie 
Seattle:  J.  K,  BcKita, 

32II5  Western  .\ve, 

Denver;  K.  W  Burnett, 

1!»15  Ditden  Stieet 

Salt  Lake  City:  Kayinond  .\ekerinan 
31  •!  Dooly  Bltxk 

Ideal  Commutator  Dresser  ('o. 
1030  Park  Ave..  Sycamore,  III. 


Simplct  Elec.  Co. 

The  Thomas  &  Betts  Co. 

Tri-Stale  Supply  Corp. 

Fittings.  Copper  Conductor 

Associated  Sales  Engin<‘era 
Bowie  Switch  (Jo. 

Burndy  Eng’g  (Jo. 

General  Elec.  (Jo. 

James  R.  Kearney  CJorp. 

Line  Material  (Jo. 

Marwtsid.  Ltd. 

Maydwell  &  Hartzell.  Inc. 

Oliver  iron  &  Steel  (Jorp. 

Pacific  Elec.  Mfg.  Corp. 
Penn-Union  Elec.  Corp. 

Railway  &  Indus.  Eng'g  Co. 
Waltham,  iJeWitt  &  Krusi 
Fittings,  Insulator 
Brewer-Titchener  Corp. 

General  Elec.  Co. 

Graybar  Electric  Co. 

Huliliard  A;  (Jo. 

Kortick  Mfg.  Co. 

Line  Material  (Jo. 

Ohio  Brass  (Jo. 

R.  Thomas  &  Sons  Co. 

Victor  Insulators.  Inc. 
Wefitinghou.se  Elec.  A  Mfg.  Co. 
Fittings,  Marine 
Multi  Elec.  Mfg.  Co. 

James  Mund.stock 
Fiztures,  Lighting 
Allied  industries 
Benjamin  Elec.  Mfg.  Co. 

O.  W.  Coombs 
Crouse  Hinits  Co. 

Curtis  Lighting,  Inc. 

Day-Brite  Lighting,  Inc. 

General  Elec.  Co. 

General  Luminescent 
Harold  M.  Hudson  Co. 

The  Miller  CJo. 

James  Mundstock 
Pittsburgh  Reflector  Co. 

H.  B.  Squires  Co. 

Smoot-Holman  Co. 

The  Wakefield  Brass  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 
Wheeler  Reflector  CJo. 

Flashers 

Automatic  Elec.  .Mfg.  Co. 

F'rank  W.  Gorman 
Sangamo  Elec.  Co. 

Westinghouse  FJIw.  &  Mfg.  Co. 
FToodlighting 

Associatevl  Sales  Engineers 
Benjamin  Elec.  Mfg.  Co. 

Bright  Light  Reflector  CJo. 

Crouse  Hinds  Co. 

Curtis  Lighting,  Inc. 

Geo.  H.  Curtiss 
General  Elec.  Co. 

Graybar  FJIec.  Co. 

Line  Material  CJo. 

The  Miller  Co. 

Overbagh  A  Ayres  Mfg.  (Jo. 
Pittsburgh  Reflector  Co. 
(Quadrangle  Mfg.  (Jo. 

S  &  M  Lamp  Co. 

Smoot-Holman  Co. 

Waltham.  DeWitt  A  Krusi 
Westinghouse  Elec.  A  Mfg.  Co. 
Wheeler  IL  flector  (Jo. 

F'luorescent.  Fiztures  &  Accessorls 
Benjamin  FJIec.  A  Mfg.  (Jo. 

The  Frank  H.  Bran  (Jo. 

Bright  I.ight  Reflector  Co. 

Bryant  FJIec.  CJo. 

FJ.  B.  Cook  Co. 

Curtis  Lighting,  Inc. 

Uay-Brite  Lighting,  Inc. 

FJIe<'tric  Agencice,  Inc. 

General  FJIec.  Co. 

General  Luminescent  Corp. 

Geo.  A.  Gray  Co. 

Graybar  FJIec.  (0. 

Edwin  F'.  Guth  Co. 

C.  R.  Hunt 

I. «ader  Electric  Mfg.  Corp. 
Lighting  Provlucts  Inc. 

I.loyd  Products  Co. 

The  Miller  CJo. 

Mitchell  Mfg.  Co. 

Multi  FJlectric  Co. 

Jas.  J.  Noble  Co. 


Overbagh  A  Ayres  Mfg.  (Jo. 
Pacific  Wholesale  FJIec.  Co. 
Panama  Lamp  A  Commercial  Co. 

J.  G.  Pomeroy 
(Quadrangle  Mfg.  ('o. 
Smoot-Holman  Co. 

H.  B.  Squires  Co. 

Sylvania  FJIec.  Products,  Inc, 
Tinling  &  Powell 
Wistinghouse  FJIec.  A  Mfg.  (Jo. 
Wheeler  Reflector  (Jo. 

Wiremolii  Co. 

F'luorescent,  Tubes 
General  FJIec.  Co. 

Graybar  FJIec.  (Jo. 

Sylvania  FJIec.  Prod.,  Inc. 
Westinghouse  FJIec.  A  Mfg.  Co. 
Fluxes,  All  Types 

L.  B.  Allen  Co. 

F'reezers 
F'rigidaire  Div. 

Furnaces,  Electric 
General  FJIec.  Co. 

Kuhiman  FJIec.  (Jo. 

Lombard  Smith  (Jo. 

Westinghouse  Elec.  A  Mfg.  Co. 

Fuses 

Bowie  Switch  Co. 

The  Frank  H.  Bran  Co. 

Bussman  Mfg.  (Jo. 

Cole  FJlectric  (Jo. 

(iio.  11.  Curtiss 
Economy  F'use  A  Mfg.  Co. 
FJlectric  Agencies,  Inc. 

FJlectric  Sales  (Jo. 

General  Electric  Co. 

Geo.  E.  Honn  Co. 

James  R.  Kearney  Corp. 

Line  Material  Co. 

Marwood  Limited 
F.  M.  Nicholas  Co. 

Northwestern  Agencies 
Pacific  Elec.  Mfg.  Corp. 

Pacific  Wholesale  FJIec.  Co. 

T.  (J.  Ruhling  Co. 

Schweitzer  A  Conrad.  Inc. 

Strieby  A  Barton,  Ltd. 

Trico  F'use  Mfg.  (Jti. 

IL  H.  Van  Luven  (Jo. 
Westinghouse  Elec.  A  Mfg.  Co. 
Tom  Wood 

Generators 

Allis-Chalmers  Mfg.  Co. 

General  Elec.  Co. 

Lombard  Smith  Co. 

Kato  FJngineering  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 
Graphite  Products 
National  Carbon  Co..  Inc. 

Union  Carbide  A  Carbon  Corp. 

Grinders,  Portable 

Ideal  Commutator  Dresser  Co. 

Ground  Rods 
A.  B.  Chance  Co. 

Copperweld  Steel  Co. 

C.  E.  Ingalls 
Line  Material  Co. 

Maydwell  A  Hartzell.  Inc. 

Oliver  Iron  A  Steel  Corp. 

Hangers,  (Jable  and  Conduit 
Associated  Sales  FJngineers 
Aiqdeton  FJIec.  (Jo. 

M.  B.  Austin  Co. 

Crouse  Hinds  Co. 

(ieneral  FJIec.  (Jo. 

Line  Material  Co. 

Minerallac  FJIec.  ('o. 

Oliver  Iron  A  Steel  Corp. 
Unistrut  Prislucts  Co. 

Heaters,  Air 
O.  W.  Coombs 
Geo.  H.  Curtiss 

Edison  Gen.  Elec.  Appliance  Co. 


8«ldtrlMi-TBpsle«  Wlra  Coaa«itin 
KuytoM,. 

A  Iwlik. 

TllATH  ALl.l  Btv*  time  and  amo 
Kite  iIzM.  Fully  approved.  Miii^ 
la  uael  ^ 

Ideal  CofliBiutator  Dreiaer  Ce. 

1030  Park  Ave.  Syeamere.  IIIImi, 

General  Elec.  Co. 

Gough  Industries,  Inc. 

Landers,  F’rary  A  Clark 
Slone  Ryals  FJIec.  Mfg.  Co. 
Thermador  FJIec’l  Mfg.  (Jo. 

Trade  Winds  Motor  F'ans 
Westinghouse  Elec.  A  Mfg.  Co,  j 
Heatera,  Water  | 

Edison  Gen.  Elec.  Appliance  Co.  I 
FJIectromuster,  Inc.  I 

General  Elec.  (Jo.  ; 

Gough  Industries,  Inc.  F 

Landers.  F'rary  A  Clark 
.Montgomery  Bros. 

Thermador  Ehc'l  Mfg.  Co. 
Westinghouse  Elec.  &  Mfg.  (Jo. 
Healing  Coil  Repair  Sleeve 
Mend-lt  Sleeve  ,Mfg.  ('••. 

Heating  FJIement 
Landers,  F'rary  A  Clark 
Montgomery  Bros.  I 

Thermador  FJIec.  Mfg.  Co.  , 
FJdwin  L.  Wiegund  Co. 

Infrared 
F'.  J.  Airey  Co. 

Leo  J.  Meyberg  (Jo. 

North  American  FJlectric  LampCvi 
Westinghouse  FJIec.  A  Mfg.  Co. 
Iiiatruments.  Measuring  and 
Recording 

See  Ammeters,  Ohmmeten,  Vot 
meters. 

Insulating  Materials 
F'.  J.  Airey  Co. 

Wm.  Brand  A  Co. 

Collyer  Insulated  Wire  Co. 

(J.  1).  La  Moree 
John  C.  Dolph  Co. 

.Mien  Insulator  ('<1. 

F’.  M.  Nicholas  Co. 
Owens-Coming  F  iber  (JIhss  Corp. 
Resin  Industries 
Insulation 
General  FJIec.  Co. 

Henger-Seltzer  Co.  1 

Insulation  A  Wires 

Irvington  Varnish  A  Insulator  C: 

Johns-Manville 

C.  D.  LaMoree 

Ijipp  Insulator  (Jo. 

Mica  Insulator  (Jo. 
Owens-Corning  Fibergla.s  Corp. 
Tri-S(.ate  Supply  Corp. 

Victor  Insulators.  Inc. 
Westinghouse  FJIec.  A  Mfg.  (Jo. 

Insulators,  Glasa 

Brewer-Titchener  (Jorp. 

Corning  (ilass  Works 
F'rank  W.  Gorman 
Graybar  FJIec.  Co. 

Line  Mati  rial  Co. 

Maydwell  A  llarl7,«dl,  liic. 
Waitham,  De  Witt  &  Krusi 
Tom  Wood 

Insulators,  Porcelain 

Allied  Industries 

The  L.  Brandenburger  Co. 

General  Elec.  Co. 

Graybar  Elec.  Co. 
Henger-Seltzer  Co. 

Geo.  E.  Honn  Co. 

Illinois  FJIec.  Porcelain  Co. 

Lapp  Insulator  Co. 


C.  R.  H  U  NT,  FACTORY  REPRESENTATIVE 

237-239  Rialto  Bldg.,  San  Francisco  5,  Calif. 

Phone  Sutter  6517 


ROBBINS  &  MYERS,  INC 
Matorv— Fans 
Machina  Tool  Drlvaa 
Moyno  Pumpi 

PROPELLAIR.  INC. 
Industrial  Fans 

DURAKOOL.  INC. 

Mercury  Switches 
Mercury  Relays 

F.  A.  SMITH  MFG.  CO. 
Fractional  Harsspowar  Motors 


ELECTRIC  MOTOR  CORP. 
Scries  and  Shaded  Pole  Motor! 

SHELDON  EI.ECJTRIC  CO. 
Fluorescent  Starter  Switches 
Rectlfler  Tubes 

A  LLI  ED  ELECTRIC  PRODUCTS 
Spring  Action  Attachment  Plug 
Caps  and  Cube  Taps 

RAPID  ELECTROPLATING 
PROCESS.  INC. 

Brush  Method  of  Plating  Coin- 
men  and  Precious  Metals 
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llossp^s  Utility 

PORTAIILK  ELECTIIOPl.ATKII 


^^lirinfis  the  pinler  to  the  work''^ 


Eliiiiiiiairs  (loiiHtaiit  lVIaiiil«‘iiaii<*e — 

Reduces  Overload  Teiiiperatiire 

Here  is  a  safe,  easy,  economical  way  to  Silver  Plate 
Disconnect,  Circuit  Breaker  and  other  Switch  Contacts, 
Bus  Bars,  etc.,  without  removal.  No  plating  tanks  are 
necessary.  Used  by  Utilities,  Manufacturers  and  U.  S. 
Government  in  National  Defen.se  and  in  Power  Plants, 
Shop  and  Field  Work.  Also  in  use  in  many  War  Pro¬ 
duction  Plants.  Originators  of  portable  electroplatqrs 
for  commercial  use. 

Rt^presontntirvs ; 

“Hock'’en»mith  .Sales  J.  W.  Watkinsi  Hawaiian  Elec.  Co. 

44.1  S.  San  Pedro  St.  510  Skinner  HIdK.  Itox  No.  2750 

Kos  Angeles.  C'alif.  Seattle,  Wash.  Honolulu.  T.  II. 

W.  A.  HKSSK  A  4'4I.>II>ANA^ 

tPriginators  of  Cttmmvrciul,  t‘ortiihlt‘  hlfrtroplalinff 
lOIii  .Santa  (Mara  Av«*.  Alameda,  Calif. 


Line  Material  Co. 

Locke  Insulator  Corp. 

Marwood  Limited 
M^ydwell  Si  llartzell,  Inc. 

F.  M.  Nicholas  Co. 

Ohio  Brass  Co. 

Oliver  Iron  &  Stool  (%)rp. 

T.  R.  Routh  Co. 

R  Thomas  &  Sons  Co. 

Tinling  &  Powoll 
Victor  Insulators,  Inc. 
Westinjthouso  Elec.  &  Mf*.  Co. 
IntercommuniratinK  Systems 
Leo.  J.  Meyborg  Co. 

Webster  Elec.  (io. 

Irontrs 

Edison  Gen.  Elec.  Appliance  Co. 
Fairbanks,  Morse  &  Co. 

Gough  Industries,  Inc. 

General  Elec.  Co. 

Landers,  FVary  &  Clark 
Nash-Kelvinator 

Weitinghou.se  Elec.  &  Mfg.  Co. 

Knobs,  Porcelain 

Allied  Industries 

minois  Elec.  Porcelain  Co. 

Frank  W.  Gorman 
F.  M.  Nicholas  Co. 

Oliver  Iron  &  Steel  Corp. 

R.  Thomas  Si  Sons  Co. 


1.. amp  Guards 
Oouse  Hinds  Co. 

Day  Hrite  Lighting,  Inc. 

W.  N.  Matthews  Corp. 

McGill  Mfg.  Co. 

J.  G.  Pomeroy  Co. 

John  U.  Tubergen 
Lamp  Replacers 

G.  C.  A.  Mfg.  Co. 

Geo.  A.  Gray  Co. 

W.  N.  Matthews  Corp. 

McGill  Mfg.  Co. 

Lamps.  Health  &  Sun 
Benjamin  Elec.  &  Mfg.  Co. 
General  Elec.  Co. 

North  American  Elec.  liamp  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 
I.amps,  Incandeerent 
The  Frank  H.  Bran  Co. 

General  Elec.  Co. 

Graybar  Elec.  Co. 

Henger-Seltier  Co. 

National  Carbon  (V). 

North  .^merican  Elo<'.  I.!imp  Co. 
Sylvania  Elec.  Products,  Inc. 
VVestinghouse  Elec.  &  Mfg.  Co. 
Weatinghonso  Lamp  Co. 

1.. amps,  Mercury  Vapor 
Benjamin  Elec.  Mfg.  Co. 
General  EIoc.  Lamp  Co. 


The  Miller  Co. 

Overbagh  &  Ayres  Mfg.  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 
Westinghouse  Lamp  Ga 
lighting  Equipment 
Agencies  Co. 

Allied  Industries 

K.  J.  Airey  Co. 

Associated  Sales  Engineers 
Benjamin  Elec.  Mfg.  Co. 

E.  B.  Cook  Co. 

Crouse  Hinds  Co. 

Curtis  Lighting,  Inc. 

Bright  Light  Reflector  Co. 
Day-Brite  Lighting,  Inc. 

Gough  Industries,  Inc. 

Geo.  A.  Gray  Co. 

Harold  M.  Hudson 
Holophane  Co. 

Jackson  Electric  Co. 

Leo  J.  Mcyberg 
.James  Mundstock 
The  Miller  Co. 

North  American  Elec.  Lamp  Co. 
Pacific  Wholesale  Elec.  Co. 

J.  G.  Pomeroy  Co. 

The  Rail  ley  Corp. 

KLM  Standards  Institute,  Inc. 
Smoot-Holman  Co. 

H.  B.  Squires  Co. 

Sylvania  Elec.  Products  Co. 

The  Wakefield  Brass  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 
Wheeler  Reflector  Co. 

Wiremold  t.'o. 

Wuelker  Lighting  Co. 

Lighting  Equipment,  Outdoor 
Allied  Industries 
Benjamin  Elec.  Mfg.  Co. 

E.  B.  (’ook  Co. 

Electric  Agencies,  Inc. 

General  Elec.  Co. 

Line  Material  Co. 

SAM  Ivimp  Co. 

Smoob-Holman  Co. 

Westinghouse  Elec.  A  Mfg.  Co. 
Wheeler  Reflector  Co. 

Lighting  Glassware 
E.  B.  Cook  Co. 

Frank  W.  Gorman 
Line  Material 
Agencies  Co. 

Bethlehem  Steel  Co. 
Brewer-Tltchener  Co. 

Frank  W.  (iorman 
Henger-Seltzer  Co. 

Hubbard  and  Company 
Line  Material  Co. 

Maydwell  A  Hartzell,  Inc. 

Ohio  Brass  Company 
Oliver  Iron  A  Steel  Con>. 

Tinting  A  Powell 
Lnga 

Associated  Sales  Engineers  * 

The  M.  B.  Austin  Co. 

Bethlehem  Steel  Co. 

The  Frank  H.  Bran  Co. 

Bull  Dog  Elec.  Products  Co. 

Bui  ikIv  Eng’g  Co. 

Electric  Agencies,  Inc. 

General  Elec.  Co. 

Graybar  Elec.  Co. 

Ideal  Commutator  Dresser  Co. 
Ilsco  Copper  Tube  A  Prod.  Co. 
Marwood,  Ltd. 

Mullenbach  ElecT.  Mfg.  Co. 
Penn-Union  Elec,  t^orp. 

Ry.  A  Indus.  Kng’g  Co. 

Safety  Switchboard  Co. 

H.  B.  Sherman  Mfg.  Co. 

Strieby  A  Barton,  Ltd. 

Square  D  (’o. 

Trumbull  Elec.  Mfg.  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Meters 

Associated  Research,  Inc. 
Associated  Sales  Engineers 
Duncan  Elec.  Mfg.  Co. 
Easterbrook,  H.  D. 

General  Elec.  Co. 

Lincoln  Meter  Div.  of  Sangamo 
Elec.  Co. 

Meter  Devices  Co. 

L.  A.  Nott 
T.  R.  Routh  Co. 

Sangamo  Elec.  Co. 

Westinghouse  Elec.  A  Mfg.  Co. 
Weston  ElecT  Instrument  Corp. 
T.  S.  Wood 
Mica 

William  Brand  A  Co. 

General  Elec.  Co. 

C.  D.  LaMoree 
Marwood,  Ltd. 

Mica  Insulator  Co. 

Tri-State  Supply  Corp. 
Westinghouse  Elec.  A  Mfg.  Co. 

Motors 

Allis-Chalmera  Mfg.  Co. 

Calif.  Elec.  Works,  Ltd. 


Fairbanks,  Morse  A  Co. 

General  Elec.  Co. 

Landers,  Frary  A  Clark 
Joshua  Hendy  Iron  Works 
Lombard  Smith  Co. 

Stone- Hyals  Elec.  A  Mfg.  Co. 
Wagner  Elec.  Corp. 

Westinghouse  Elec.  A  Mfg.  Co. 
Motors,  Fractional  hp. 
Allis-Chalmers  Mfg.  Co. 
California  Electric  Works 
General  Elec.  Co. 

C.  R.  Hunt 
Lombard  Smith  Co. 

Marwood,  Ltd. 

Westinghouse  Elec.  Mfg.  Co. 
Motor  Control  Equipment 
Allen  Bradley  Co. 

Allis-Chalmers  Mfg.  Co. 
Associated  Sales  Engineers 
The  Frank  H.  Bran  Co. 

Calif.  Elec.  Works,  Ltd. 

Crouse  Hinds  Co. 

Federal  Elec.  Products  Co. 
General  Elec.  Go. 

Gough  Industries,  Inc. 

Graybar  Elec.  Co. 

Lincoln  Meter  Div. 

Mullenbach  ElecT  Mfg.  Co. 
James  Mundstock 
T.  R.  Routh  Co. 

Square  D  Co. 

Ward  Leonard  Elec.  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 
Nails  A  Staplee 
Appleton  Elec.  Co. 

The  M.  B.  Austin  Co. 
Copperweld  Steel  Co. 

S.  H.  Couch  Co.,  Inc. 

George  H.  Curtiss 
Electric  Sales  Co. 

General  Elec.  Co. 

Ingalls,  C.  E. 

Kwikon  Co. 

Oliver  Iron  A  Steel  (%»rp. 

Oil.  Lubricating 
Shell  Oil  Co. 

Standard  Oil  Co. 

Union  Oil  Co. 

Oil,  Transformer  A  Switch 
General  Elec.  Co. 

Shell  Oil  Co. 

Standard  Oil  Co. 

Union  Oil  Co. 

Paint,  Heat  Resisting 
L.  B.  Allen  Co. 

Rutkin  ElecT  Mfg.  Co. 

Panel  Boards 

Allied  Industries 
Benjamin  Elec.  Mfg.  Co. 

Bull  Dog  fjlec.  Products  Co. 
Cannon  Elec.  Development  Co. 
Crouse  Hinds  Co. 

Federal  Elec.  Products  Co. 
General  Elec.  Co. 

Hub  Elec.  Co. 

Meyers  Safety  Switch  Co. 
Mullenbach  ElecT.  Mfg.  Co. 
Safety  Switchboard  Co. 

Square  D  Co. 

Trumbull  Elec.  Mfg.  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 
Photoelectric  Cells 
General  Elec.  Co. 

Weston  ElecT  Instrument  Corp. 
Pins.  Wood 
Agencies  Co. 

Geo.  E.  Honn  Co. 

Line  Material  Co. 

Maydwell  A  Hartzell,  Inc. 
Plants,  Low-Voltagr  Lighting 
Fairbanks,  Morse  A  Co. 

General  Elec.  Co. 

Kato  Engineering  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 
Platers 

W.  A.  Hess*  A  Co. 

Pole  Line  Hardware 
Bethlehem  Steel  Co. 
Brewer-Titchener  Corp. 

Graybar  Electric  Co..  Ine. 
Hubbard  A  Company 
Kortick  Mfg.  Co. 


[OM!'  VARIABLE  SPEED 
PULLEYS 

Bully  Inftallad  tn  any 
motor  drive.  Bpssds  vs- 
Had  by  taming  bend 
wheel  on  Motor  Bom. 
SltM  up  to  •  H.P. 
Up  to  t  te  1  wood 
rstlo.  Depandeble. 

Ideal  Cemmutator  Preeter  Om 
1030  Park  Ave.  Syeaaore,  ML 


F.  bl.  AIREY  rO. 


Manufacturera*  Representative 
Kopresentin^ 

ACCURATE  MFG.  CO. 

Friction  and  Rubber  Tapes. 

AMCC  MFG.  CO. 

Adjustinq  Washers 
KURT  VERSEN  CO. 

Lighting  Equipment 
lake  mfg.  CO. 

Bells,  Bu  tiers.  Signal  Equipment 
LOWELL  INS.  WIRE  CO. 

Insulated  Cords  and  Wires. 

1855  INDUSTRIAL  ST.— 


PEERCO,  INC. 

Illuminated  House  Numbers. 

MELLO-CHIME  &  SIGNAL  CORP. 
Chimes  and  Transformers 

THOMPSON  INFRA  RED  CO. 
Drying  and  Heating  Eqpt. 

THE  WIREMOLD  CO. 

Surface  Raceway  and  Fittings, 
Wiring  Systems. 

LOS  ANGELES  (21),  CALIF. 
TUcker  3101 

F.lvrtrical  Supplies — Appliances — Lighting 
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KiineSp«*oiaIties 

_  _  Rj»#  Pullari 

Safe  -T- 

81  ruction.  Four 

Fum  Pullur  and 
Tott-llt* 

— two  tooli  In  one — 
tesli  clrculU  to  SSO 
rolti,  pulli  (uari.  etc. 

Ful*  R*duc«r« 

—  end  delay  waltlnc 
for  ai>e<ial  fiuea  .  . 
and  ha7jir<li  of  orer 
fusing  .  . 

Iirerent 
'  burn-ouU 

Fum  Clip  Clamp* 

— Bare*  fuiea,  clip*,  cur¬ 
rent.  Seren  sizes:  lit  all 
common  alzi'*  of  knife 
and  ferrule  clliit. 

Ideal  Commutator  Dreaaer  Ca. 

1030  Park  Ave..  Syeamore.  Illlnolt 


Line  Material  Co. 

W.  N.  Matthews  Corp. 

Maydwell  &  Hartxell,  Inc. 

Ohio  Brass  Co. 

Oliver  Iron  &  Steel  Corp. 
Waltham,  DeWitt  &  Krusi 
Poles 

Line  Material  Co. 

Maydwell  &  Hartzell,  Inc. 
Porcelain 
Allitnl  Induxtries 
Geo.  E.  Honn  Co. 

Illinois  Fih'C.  Porcelain  Co. 

Lapp  Insulator  Co.,  Inc. 

F.  M.  Nicholas  Co. 

Siiuare  I)  Co. 

The  R.  Thomas  &  Sons  Co. 

H.  H.  Van  Luven 
Victor  Insulators,  Inc. 
Westinirhouse  Elec.  &  Mfs.  Co. 
Potheads 

Delta  Star  Electric  Co. 

Electric  Aifencies.  Inc. 

G  &  W  Electric  Specialty 
IiiKalls,  C.  E. 

Line  Material  Co. 

Pacific  Wholesale  Elec.  Co. 
Preservatives,  Wood 
(ieo,  E.  Honn  Co. 

Standanl  Oil  Co. 

Protectors.  Guy  Wire 
General  Elec.  Co. 

Geo.  E.  Honn  Co. 

Hubbard  &  Co. 

James  R.  Kearney  Corp. 

Line  Material  Co. 

W.  N.  Matthews  Corp. 

Oliver  Iron  &  Sl«-el  Corp. 

Pullers.  Slack 
Greenlee  Tool  Co. 

Mathias  Klein  &  Sons 
W.  N.  Matthews  Corp. 

Pumps 

Alli.s-Chalmers  Mfgr.  Co. 
Fairbanks.  Morse  &  Co. 

Pelton  Water  Wheel  Co. 
Raceway  and  Fittings 
F.  J.  Alrey  Co. 

Safety  Switchboard  Co. 
Wiremold  Company 
Range  I'nita 

Edison  Gen.  Elec.  Appliance  Co. 
Electromaster,  Inc. 

Thermudor  Elec.  Mfg.  Co. 
Ranges 

Edison  Gen.  Elec.  Appliance  Co. 
Electromaster,  Inc. 

General  Elec.  Co. 

Gough  Industries.  Inc. 

Landers,  Frary  &  Clark 


Nash-Kelvinator 
Norge  Div.  Horg-Warner  Corp. 
'I'hermador  Elec’l  Mfg.  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Krflrctors 

Benjamin  Elec.  A  Mfg.  Co. 

Bright  Light  Reflector  Co. 

E.  B.  Cook  Co. 

O.  W.  Coombs 
Oouse  Hinds  Co. 

Curtis  Lighting,  Inc. 

Geo.  H.  t'urtiss 
Day-Brite  Lighting,  Inc. 

(ieo.  A.  Gray  (io. 

Multi  Electric  Co. 

Overbagh  &  Ayres  Mfg.  Co. 
Pitt-sbiirgh  Reflector  Co. 
Quadrangle  Mfg.  Co. 

RIJM  Standards  Institute,  Inc. 

S  &  M  Lamp  Co. 

Smoot-Holman  Co. 

Westinghouse  Elec.  &  Mfg.  Co. 
Wheeler  Reflector  Co. 

Wiremold  Co. 

Refrigerators 

Edison  Gen.  Elec.  Appliance  Co. 
F'rigidaire  Corp. 

General  Elec.  Co. 

Gough  Industries,  Inc. 

Graybar  Elec.  Co.,  Inc. 

Landers,  FVary  &  Clark 
MalU-able  Iron  Range  Co. 
Nash-Kelvinator 
Norge  Div.  Borg-Warner  Corp. 
Westinghouse  Elec.  A  Mfg.  Co. 
Regulators,  Voltage 
Allls-Chalmera  Mfg.  Co. 

American  Transfornar  Go. 
Burlington  Instrument  Corp. 
(’'ontrid  Equipment  Corp. 

General  Electric  Co. 

Ideal  Commutator  Dresser  Co. 
Kuhlman  Elec.  Co. 

Line  Material  Co. 

Northwestern  Agencies 
The  T.  K.  Routh  Co. 

Wagner  Elec.  Corp. 

Ward  Ijeonard  Elec.  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 

Relays 

Associated  Sales  Engineers 
Cole  Electric  Co. 

Earl  S.  Condon  (io. 

General  Elec.  Co. 

(i.  R.  Hunt 

Northwestern  Agencies 
Square  D  Co. 

The  States  Co. 

L.  W.  Thompson 
Ward  I^eonard  Elec.  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 
Weston  Elec.  Instrument  Corp. 
KheostAts  A  Resistors 
John  (!.  (iorrin 
(Jeneral  Elec.  Co. 

Geo.  E.  Honn  Co. 

Ideal  Commutator  Dresser  Co. 
Northwestern  Agencies 
The  Ohio  Carbon  Co. 

Schweitzer  A  Conrad,  Inc. 
S<iuare  D  Company 
Ward  I.«onard  Elec.  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 
Weston  Elec.  Instr.  Corp. 

Rings,  Cable 
.■\.  B.  Chance  Co. 

Copperweld  .Steel  Co. 

Everstiek  Anchor  Co. 

Hubbard  and  Company 
Line  Matirial  Co. 

National  Tel.  Suiiply  Co. 

Roasters 

General  Elec.  Co. 

Landers  Frary  A  Clark 
Westinghouse  Elec.  A  Mfg.  Co. 


MATTHEWS  NUTYPE  SOLDER¬ 
LESS  WIRE  CONNECTORS 

Use  No  Solder — 

For  Electrical  Wire  Connections 
All  clamping  lugs  are  made  of  copper  or  bronze 
Thrtr  great  atrength  eliminates  distortion  and  break 
age  that  In  tlie  past  «**  caused  t.y  ezcestlve  wrenrh 
pressure.  .Nutype  Connertore  do  away  with  soldering 
anil  iierralt  the  use  of  hard  drawn  copi>cr  wire  In- 
ticid  of  soft  drawn.  The  copper  content  ranges  from 
90%  to  99%.  therefore  they  are  highly  corrosion 
resistant  and  will  not  aeamn  crack.  They  provide 
other  advantages  such  as  Lower  coat — Save  time — 
I’romote  safety — No  radio  Interference — t'onllnuous 
service  fiom  the  same  Connector — No  iharp  edges  to 
nli'k  wtrei  and  glove*.  Furnished  In  13  sizes  from 
No.  10  to  1,000.000  C.M.  With  and  without  nut 
retainers. 


W.  N.  Matthews  Corporation  st  Louis,  u.s.A. 


POLE  LINE 

Manufactured  on  the  Pacific  Coast  by 

Kortick  Manufacturing  Company 

345  First  St.,  San  Francisco  5,  Calif. 

SEATTLE  LOS  ANGELES  HONOLULU 
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Rods,  Anchor  A  Guy 

Bethlehem  Steel  Co. 

A.  B.  Chance  Co. 

(’oi)perweld  Steel  Co. 

General  Elec.  Co. 

Hiihbard  A  Co. 

Kortick  Mfg.  Co. 

Line  Material  Co. 

Rubber  Producta 
Calif.  Elec.  Works,  Ltd. 

Goodall  Hul)l>pr  Co. 

Frank  W.  Gorman 
Line  Material  Co. 

Van  Cleef  Bros. 

United  States  Rubber  Co. 

Rural  Line  Hardware 

lUdhIehem  Steel  Co. 

Frank  W.  Gorman 
Graybar  Elec.  Co.,  Inc. 

Hubbard  A  Co. 

Kortick  Mfg.  Co. 

Lapp  Insulator  Co. 

Line  Material  Co. 

Maydwell  A  Hartzell,  Inc. 

Ohio  Brass  Co. 

Oliver  Iron  A  Steel  Corp. 

Safety  Equipment 
W.  H.  Btiekingham  Mfg.  (’o. 

John  G.  Corrin 

Western  Hardware  A  Tool  Co. 

Screen,  Fish 
Electric  Fish  Screen  Co. 

Service  Organizetions 
Crocker  First  National  Bank 
n»-oi>  Forging  Ass’n 
Northwest  Elec.  I.ight  A  Powei 
Association 

Pacific  Const  Elec’l  Bureau 
Pacific  Coast  Elec’l  Ass’n 
RLM  Standards  Institute,  Inc. 

Signs 

Day-Brite  Lighting,  Inc. 

.lames  Mundstock 
Nortliwestern  Agencies 

Silver  Coating  Equipment 
C.  K.  Hunt 

Rapid  Electroplating  Process,  Inc. 
Sirens 

(’rouse  Hinds  ('o. 

F.  M.  Nicholas  Co. 

H.  H.  Van  I.uven 

Solders,  All  Types 
L.  B.  Allen  Co. 

().  W.  Coombs 
H.  B.  Squires  Co. 

Tri-State  Supply  Corp. 

Starters,  Fluorescent  Lamp 
The  Frank  Bran  Co. 

(ieneral  F’lec.  Co. 

(’.  R.  Hunt 
Lloyd  I‘r<Ml.  Co. 

I’anama  I.amp  A  Commercial  Co. 
Westinghouse  Filec.  A  Mfg.  (’o. 
Steel  Grating 
Blaw-Knox  Co. 

Strand.  Guy 
Bethlehem  Steel  C«>. 

Copperweld  Steel  Co. 

C.  EL  Ingalls 
Line  Material  Co. 

Maydwell  A  Hartzell,  Inc. 

Street  Lighting  Fixtures 
Benjamin  Filec.  Mfg.  Co. 

General  Elec.  Co. 

Graybar  Elec.  Co.,  Inc. 

Hubbard  A  Co. 

Kuhlman  Elec.  Co. 

Line  Material  Co. 

Oliver  Iron  A  Steel  Oirp. 
Overbagh  A  Ayres  Mfg.  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 
Wheeler  Reflector  Co. 
Substations,  Outdoor 
Allis-Chnimers  Mfg.  Co. 

Delta  Star  F^lectric  Co. 

General  Elec.  Co. 

Frank  W.  Gorman 
W.  W.  Kirk 
Line  Material  Co. 

Ry.  A  Indus.  Eng’g  Ck). 
Schweitzer  A  ('onrad,  Inc. 
Unistrut  Products  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 


Supports,  Bus-Bar 

Associated  Sales  Fingineers 
Burndy  Eng’g  Co. 

Delta  Star  Elec.  Co. 

General  Filec.  Co. 

W.  W.  Kirk  , 

Lapp  Insulator  Co.  I 

Line  Material  Co.  I 

Ohio  Brass  Co.  f 

I’acific  Filec.  Mfg.  Co. 

Ry.  A  Indus.  Eng'g  Co.  i 

Schweitzer  A  Conrad,  Inc.  .| 

Unistrut  ]*ro<lucts  Co.  1 

Westinghouse  Elec.  A  Mfg.  fa  '] 

Surface  Raceway  and  Pittingi 
Safety  Switchboard  C'o.  ^ 

Square  D  Company  j 

Wiremold  Company  ^ 

Switchboards 

Allis-Chalmers  Mfg.  Co.  a 

Bull  Dog  Elec.  Products  Co.  * 

Cannon  F’lec.  Development  Co. 
<k)le  Electric  (k). 

F’ederal  F]|ec.  Products  Co. 
General  Elec.  Co. 

Graybar  F'lec.  Co. 

Hub  Electric  (kj. 

Harold  M.  Hudson  Co.  [ 

Meyers  Safety  Switeh  Co.  i 

Mongerson’s  Elec’l  Mach.  Works  .' 

James  Mundstock  / 

Mullenhach  Elec’l.  Mfg.  Ca  f 

•Safety  Switchboard  Co. 

Square  D  Co. 

The  States  tk>.  | 

Tinling  A  Powell  I 

Trumbull  Elec.  Mfg.  Co.  i 

Weetinghouse  Elec.  A  Mfg.  Co.  ' 


Switches,  Clock  Controlled 

Associated  Sales  Fingineers 
Electric  Salt's  (k>. 

General  Electric  Co. 

Line  Material  Co. 

Mayclwell  A  Hartzell,  Inc. 
Sangamo  Electric  Co. 

’I'he  States  (ki. 

The  Tork  Clock  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 


Switches,  Disconnect  li 

Allied  Industries  Co. 

Bowie  Switch  Co.  f 

California  Electric  Works  f 

Earl  S.  Condon  Co.  1 

Cole  Fileetrio  Co.  1 

Crouse  Hinds  Co.  ^ 

Delta  Star  Elec.  Co.  r 

Filectrical  Engineers  Equipment  C  'i 

General  Elec.  Co.  J 

Geo.  FL  Honn  Co.  f 

C.  E.  Ingalls  t 

Kearney  Corp.,  James  R.  j 

W.  W.  Kirk  Co.  ; 

Line  Material  Co.  > 

W.  N.  Matthews  Corp.  i 

Pacific  Elec.  Mfg.  Corp.  i 

Railway  A  Indus.  Eng’g  Co.  | 

Safety  Switchboard  Co.  i 

H.  B.  Squires  Co.  J 

Schweitzer  A  Conrad,  Inc.  ; 

Westinghouse  Elec.  A  Mfg.  Co 
Tom  Wood  'j 

Switches,  Fixture 
General  F'lec.  Co.  I 

McGill  Mfg.  Co.  ! 

Westinghouse  ICIec.  A  Mfg.  Co.  ij 
Switches,  Fuse  | 

California  F^lectric  Works  [ 

General  Elec.  Co.  ' 

Kearney  Corp.,  James  R.  !j 

Line  Material  Co.  L 

W.  N.  Matthews  Corp.  | 

Pacific  Elec.  Mfg.  Corp.  ' 

Schweitzer  A  Conrad.  Inc.  , 

Trumbull  F21er.  Mfg.  Co.  j 


nan  Wire  Strippers 

The  most  comnleie  lines!: 
the  market.  Band, 
oi>eraie<l  and  power  clrlsy 
units.  Models  for  Wik 
pini?  all  types  and  six**: 
Insulated  and  aiquerr 
wire  and  cable. 


Ideal 


Commutator 
Company 
1030  Park  Avenui 
Sveamore.  Illnsis  ‘J 
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Tinling  &  Powell 

Jobbers  and  Manufacturers’ 
Representatives 

SPOKA>E  8,  WASHINGTON 

Cornell-Dubilier  Corp. 

Electric  Machinery  Mfq.  Co. 
Sylvania  Else.  Products  Co. 
Jeffery-DeWitt  Insulator  Co. 

Line  Material  Co. 

Wagner  Electric  Corp. 


Switthes,  Heater 
General  Elec.  Co. 

Switches,  Hieh  Tension 
Bo'vie  .Switch  fio. 

E.  B.  Cook  Co. 

The  Demmert  Co. 

G.  &  W.  Elec.  Spocilaty  Co. 

James  R.  Kearney  Corp. 

Line  Material  Co. 

Pacific  Elec.  Mfg.  Co. 

Railway  &  Indu-s.  Eok’k.  Co. 
Schweitter  ft  Conrad.  Inc. 
WestinBhouse  Elec.  &  Mfg.  Co. 

Switches,  MaitneUc 
The  Frank  H.  Hran  Co. 

California  Electric  Works 
Electric  Sales  Co. 

General  Elec.  Co. 

T.  R.  Routh  Co. 

Square  D  Co. 

Trumbull  Elec.  Mfif.  Co. 

Ward  Leonard  Elec.  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Switches,  Meter  Test 
Associated  Sales  Fingineers 
John  G.  Corrin 
General  Elec.  Co. 

Kwikon  Co. 

Meter  Devices  Co. 

I..  A.  Nott 
Square  D  Co. 

Switches — Pressure  and  Temperature 

Montgomery  Bros. 

Square  D  Co. 

Switches,  Remote  Control 

Associated  Sales  Engineers 
General  Electric  Co. 

Line  Mat<'rial  Co. 

H.  II.  Van  Liivcn  Co. 

Switches,  Safety 

Allied  Industries 

The  Frank  H.  Bran  Co. 

The  L.  Brandenburger  Co. 

Bull  Dog  Elec.  Products  Co. 
California  Electric  Works 
Federal  Eloc.  Produrta  Co. 

General  Elec.  Co. 

McGill  Mfg.  Co. 

Meyers  Safety  Switch  Co.,  Inc. 
Mongerson’s  Elec’l  Mach.  Works 
Mullenbnch  Eloc’l.  Mfg.  Co. 

Pacific  WhoU'sale  Elec.  Co. 

The  T.  U.  Houth  (’o. 

Safety  Switchboard  Co. 

Square  I)  Co. 

Westinghouse  Elec.  &  Mfg.  Co. 
Switches,  Thermostat  Controlled 
General  Elec.  Co. 

Switches.  Time 
M.  B.  .Austin  Co. 

Associated  Sates  Engineers 
Automatic  Elec.  Mfg.  Co. 


rO ^  Al.irking  Tools 

The  molt  complete  line  of  electric 
marking  equipment 

ELECTRIC  MARKER 

—Permanently  marks 
rll  maierials  Inclinl- 
Ing  onllnary  metals 
licllvera  7200  ciiitliia 
•trokes  per  minute. 

Diamuml  psilni  avail¬ 
able. 

ELECTRIC  ETCHERS 

-Engrave  araooili  siir- 
face  ateel  ami  i'on.  l•'our  models — 
"Thin  Line”  to  "Heavy  Duty."  For 

s.c.  only. 

Ideal  Commutator  Dreuer  Ce. 

1030  Park  Are.  Sycamore.  HI. 


Geo.  H.  Curtiss 
Electric  Sales  Co. 

General  Elec.  Co. 

Harold  M.  Hudson  Co. 

Line  Material  Co. 

Maydwell  ft  Hartzell,  Inc. 

L.  A.  Nott 
Paragon  Elec.  Co. 

Reliance  Automatic  I.ighting  Co. 
Rutkin  Elec’l  Sales  Co. 

Sangamo  Elec.  Co. 

The  Tork  Clock  Co.,  Inc. 

Tom  Wood 
Switchgear 

Allis-Chalmers  Mfg.  Co. 

E.  B.  Cook  Co. 

Delta  Star  Elec.  Co. 

General  Electric  Co. 

W.  W.  Kirk  Co. 

Line  Material  Co. 

Oliver  B.  Lyman 
Safety  Switchboard  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Tapes,  Fibrous  Glass 
Wm.  Brand  &  Co. 

Corning  Glass  Works 
Irvington  Varni.sh  &  Insul.  Co. 

C.  D.  LaMoree 
Mica  Insulator  Co. 

Owens-Corning  Fiberglas  Corp. 
Van  Cleef  Bros. 

Westinghouse  Elec.  &  Mfg.  Co. 

Tapes — Friction  or  Rubber 

Agencies  Co. 

F.  J.  Alrey  Co. 

Apiileton  Rubber  Co.  * 

The  Frank  Bran  Co. 

Clifton  Mfg.  Co. 

E.  B.  Cook  Co. 

O.  W.  Coombs 
Fllectric  Agencies,  Inc. 

General  Elec.  Co. 

Graybar  Elec.  Co. 

Ideal  Commutator  Dresser  Co. 
Johns-Manville  Corp. 

Mnrwood  Limited 
Okonite  Company 
Arthur  E.  Rowe 
Van  Cleef  Bros. 

Westinghouse  Elec.  &  Mfg.  Co. 

Tapes,  Varnished  or  Oiled 
Wm.  Brand  &  Co. 

General  Elec.  Co. 

Irvington  Varnish  &  Insulator  Co. 
C.  D.  LaMoree 
Mica  Insulator  Co. 

Owens-Corning  Fiberglas  Corp. 
Tri-State  Supply  Corp. 
Westinghouse  Elec.  &  Mfg.  Co. 

Telephone  &  Telegraph  Hardware 
&  Specialties 
Graybar  Elec.  Co.,  Inc. 

Hubbard  &  Co. 

Line  Material  Co. 

Maydwell  &  Hartzell,  Inc. 

National  Tel.  Supply  Co. 

Oliver  Iron  &  Steel  Corp. 

Reliable  Kleetric  Co. 

Telephones 
E.  B.  C<x)k  Co. 

S.  II.  Coueh  Co. 

Graybar  Electric  Co. 

National  Tel.  Supi)ly  Co. 

Webster  Electric  Co. 

Terminals,  Cable 

Asscaiiated  Sales  Engineers 
The  F'rank  H.  Bran  Co. 

Burndy  Eng’g  Corp. 

Cannon  Fllec.  Development  Co. 
General  Cable  Corp. 

General  Elec.  Co. 

Line  Material  Co. 

Safety  Switchboard  Co. 

H.  H.  Van  Luven 
Westinghouse  Elec.  &  Mfg.  Co. 

Testing  Devices 
American  Transformer  Co. 
Associntfd  Research,  Inc. 

John  G.  Corrin 

Ideal  Commutator  Dresser  Co. 

Meter  Devices  Co. 

I. ,.  A.  Nott 

Railway  &  Indus.  Eng’g  Co. 

T.  R.  Routh  Co. 

Schweitzer  &  Conrad.  Inc. 

The  States  Co. 

Strieby  &  Barton,  Ltd. 

Tom  Wood 

Tool* 

Briegel  Method  Tool  Co. 

A.  B.  Chance  Co. 

F'lectric  Agencies,  Inc. 

General  Elec.  Co. 

F‘’rank  W.  Gorman 
George  A.  Gray  Co. 

Greenlee  Tool  Co. 

Geo.  E.  Honn  Co. 

Ideal  Commutator  Dresser  Co. 
James  R.  Kearney  Corp. 


Line  Material  Co. 

Mathias  Klein  ft  Sons 
Maydwell  ft  Hartzell.  Inc. 

J.  G.  Pomeroy  Co. 

Strieby  &  Barton,  Ltd. 

Trico  Fuse  Co. 

Western  Hardware  &  Tool  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Transformers 

Associated  Sales  Engineers 
Allis-Chalmers  Mfg.  Cu. 

American  Transformer  Co. 
Associated  Sales  Engineers 
A.  F.  Blecksmith 
John  G.  Corrin 
Duncan  FBec.  Mfg.  Co. 

H.  D.  Easterhrook 
Gardner  Elec.  Mfg.  Co. 

General  Elec.  Co. 

F'rank  W.  Gorman 
Henger-Seltzer  Co. 

Jetfnes  Transformer  Co. 

W.  W.  Kirk 
Kiihlman  Elec.  Co. 

Line  Material  Co. 

Oliver  B.  Lyman 
Maydwell  &  Hartzell,  Inc. 

Moloney  Electric  Co. 

Sola  FTIv*c.  Co. 

Sorgel  Fllec.  Co. 

H.  B.  Squires  Co. 

The  States  Co. 

Thermador  Fllec.  Mfg.  Co. 

’Tinling  &  Powell 
Wagner  Electric  Corp. 

Western  Transformer  Co. 
Westinghouse  Elec,  ft  Mfg.  Co. 
Tom  Wood 

Transmission  Towers  Steel 
Bethlehem  Steel  Co. 

Trucks,  Trailers  and  Flquipment 
F'our  Wheel  Drive  Auto  Co. 
Highway  Trailer  Co. 

Tubes,  Mercury  Contact 
General  Elec.  Co. 

Mercoid  Corp. 

Tubing,  Elec’l  Metallic 

Allied  Industries 
Aluminum  Co.  of  America 
M.  B.  Austin  Co. 

Fllcctrie  Agencies,  Inc. 

J.  G.  Pomery  Co. 

'Tri-State  Supply  Corp. 

Tubing,  Flexible  Insulating 
Allied  Industries 
Wm.  Brand  &  Co. 

General  Elec.  Co. 

Irvington  Varni.sh  &  Insulator  Co. 
C.  I).  LaMoree 
Mica  Insulator  Co. 

Owens-Corning  Fiberglas  Corp. 
Resin  Industries 
Tri-State  Supply  Corp. 

Turbines 

Allis-Chalmers  Mfg.  Co. 

General  Electric  Co. 

Pelton  Water  Wheel  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Units,  Range  Heater 

Fidison  G-Fl  Appliance  Co. 
General  Elec.  Co. 

Landers,  F’rary  &  Clark 
Montgomery  Bros. 

Thermador  Elec.  Mfg.  Co. 
Westinghouse  Elec.  A:  Mfg.  Co. 

Valves 

Associated  Sales  F'.ngineers 
F'rank  W.  Gorman 
Oliver  B.  Lyman 
Ohio  Brass  Co. 

Pelton  Water  Wheel  Co. 


FIBERGLAS 

ELECTRICAL  INSULATION 
IN  EVERY  REQUIRED  FORM 

TAPES  BRAIDS 

CORD  CLOTHS 

And  a  complete  line  of  processed 
Fiberglas  electrical  insulation  mate¬ 
rials  including  varnished  Fiberglas 
cloth  and  tape,  Fiberglas-Mica  com¬ 
bination,  Fiberglas  varnished  tubings, 
and  Fiberglas  cloth  base  phenolic- 
laminates. 

WESTERN  REPRESENTATIVES: 
SAN  FRANCISCO.  CALIFORNIA 
Electrical  Specialty  Company 
Leo  J.  M cyborg  Company 
Tri-State  Supply  Corporation 
LOS  ANGELES.  CALIFORNIA 
Leo  J.  Meyberg  Company 
Tri-State  Supply  Corporation 
PORTLAND,  OREGON 

Electrical  Specialty  Company 
SEATTLE.  WASHINGTON 
Electrical  Specialty  Co. 

Tri -State  Supply  Corporation 

OWENS-CORNING 
FIBERGLAS  CORP. 

TOLEDO,  OHIO 

LOS  ANGELES  BRANCH 
5120  South  Soto  Street 
SANFRANCISCO  BRANCH 
135  Stockton  Street 
SEATTLE  BRANCH 
1366  Dexter  Horton  Building 


Varnishes,  Insulation 

.Inhii  <  .  Dolph  Co. 
f'l  Moral  Live.  Co. 

The  P.  D.  George  Co. 

Irvington  Varnish  &  Insulator  Co. 
C.  D.  LaMoree 
Marwood  Limited 
Tri-State  Supply  Corp. 
Westinghouse  Elec.  &  Mfg.  Co. 

Washers,  Clothes 

Edison  Gen.  Elec.  Appliance  Co. 
F'airbanks,  Morse  &  Co. 

General  Elec.  Co. 

Gough  Industries,  Inc. 

C.  D.  LaMoree 
Landers.  F'rary  &  Clark 
Nash-Kelvinator 
Norge  Div.  Borg  Warner  Corp. 
Westinghouse  Elec,  ft  Mfg.  Co. 
Wattmeters 
A.  F'.  Blecksmith 
Duncan  Fllec.  Mfg.  Co. 

General  Elec.  Co. 

L.  A.  Nott 

The  T.  R.  Routh  Co. 

Sangamo  Elec.  Co. 

Westinghouse  Elec.  &  Mfg.  Co. 
Weston  Elec.  Instrument  Corp. 

Water  Wheels 
Allis-Chalmers  Mfg.  Co. 

Pelton  Water  Wheel  Co. 

Welding  Controls  &  Totalizers 
The  ’T.  R.  Routh  Co. 

Welding  Equip.  A  Accessories,  Elec. 
American  Transformer  Co. 

General  Elec.  Co. 

Ohio  Brass  Co. 

The  T.  K.  Routh  Co. 

Stone-Ryals  Elec.  &  Mfg.  Co. 
Strieby  &  Barton,  Ltd. 


H.  B.  SQUIRES  COMPANY 

1277  HOWARD  ST.  SAN  FRANCISCO  3 

Reprvsentatire  for 
DAY  BRITE  LIGHTING.  INC. 

F.  W.  WAKEFIELD  BRASS  CO. 

ELECTRICAL  ENGINEERS  EQUIPMENT  CO. 
AMERICAN  TRANSFORMER  CO. 

L  B.  ALLEN  CO. 

FERRANTI  ELECTRIC  INSTRUMENTS 
DOSSERT  &  CO. 

TEI.ErilOlSE  -  MARKET  2422 
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John  B.  Tubergen 

WaatlnghoxiM  ffloe.  A  Mlg.  Co. 
Wire 

Agencies  Co. 

Allied  Industries 
F.  J.  Airey  Co. 

Alnminum  Co.  of  America 
Aneeonda  Wire  ft  Cable  Co. 
Collyer  Ins.  Wire  Co. 

Copperweld  Steel  Co. 

Crescent  Ins.  Wire  ft  Cable  Co. 
DriTer'Harris  Co. 

Electric  Agencies.  Inc. 

Essex  Wire  Corp. 

General  Cable  Corp. 

General  Electric  Co. 

Gough  Industries,  Inc. 


Henger-Seltxer  Co. 

Indiana  Steel  &  Wire  Co. 

C.  E.  Ingalls 
Insulation  ft  Wires 
Line  Material  Co. 

Marwood  Limited 
Maydwell  ft  Hartsell,  Inc. 
National  Elec.  Products  Corp. 
Northwestern  Agencies 
The  Okonite  Company 
Pacific  Wholesale  Elec.  Co. 
Rockbestos  Products  Corp. 

John  A.  Roehling’s  Sons  Co. 
Simplex  Wire  ft  Cable  Co. 
Tinllng  ft  Powell 
Tri-State  Supply  Corp. 

United  States  Rubber  Co. 
Westinghouse  Elec,  ft  Mfg.  Co. 


Wire,  Bare  Resistance 
Drlver-Harris  Co. 

Graybar  Elec.  Co. 
Westinghouse  Elec,  ft  Mfg.  Co. 
Wiring  Deyices  ft  Supplies 
The  M.  B.  Austin  Co. 

The  Frank  U.  Bran  Co. 
Bryant  Elec.  Co. 

Clifton  Mfg.  Co. 

Collyer  Insulated  Wire  Co. 

S.  H.  Couch  Co. 

Crouse  Hinds  Co. 

General  Elec.  Co. 

Gough  Industries,  Inc. 

Geo.  A.  Gray  Co. 

Graybar  Elec.  Co. 

Geo.  E.  Honn  Co. 


Ideal  Commutator  Dresser  Cn 
Kwlkon  Co.  ^ 

Lombard  Smith  Co. 

McGill  Mfg.  Co. 

Mineralloc  Elec.  Co. 

Leo  J.  Meyberg  Co. 

National  Tel.  Supply  Co. 
Northwestern  Agencies 
Paragon  Elec  Co. 

J.  G.  Pomeroy  Co. 

Reliable  Elec.  Co. 

Sheldon  Service  Co. 

H.  B.  Sherman  Mfg.  Co. 
Simplet  Elec.  Co. 

Trico  Fuse  Mfg.  Co. 
Tri-State  Supply  Corp. 

John  B.  Tul^rgen 
Van  Cleef  Bros. 


INDEX  TO  ADVERTISERS  IN  MANUFACTURERS'  DIRECTORY 


Agencies  Company  . .  129 

Airey  Company,  F.  J .  167 

Allen,  L.  B .  127 

Allan-Bradley  Co .  127 

Allied  Indurtrles,  Inc .  163 

All-Steel  Equipment  Co.,  Inc .  127 

American  Transformer  Co .  127 

Appleton  Electric  Co .  128 

Appleton  Rubber  Co .  130 

Associated  Research,  Inc .  127 

Associated  Sales  Engineers  .  129 

Austin  Co.,  M.  B .  129 

Automatic  Elec.  Mfg.  Co .  130 

Beniamin  Electric  Co .  130 

Bowie  Switch  Company .  130 

Bran  Co.,  Frank  H .  165 

Brand  Co.,  Wm .  133 

Briagel  Method  Tool  Co .  132 

Bright  Star  Battery  Co .  132 

Buckingham  Mfg.  Co.,  W.  H .  130 

Burlington  Instrument  Co .  131 

Bussmann  Mfg.  Co .  132 

California  Electric  Works  .  133 

Clifton  Mfg.  Co .  134 

Cole  Electric  Co .  134 

Control  Corporation  .  133 

Cook  Co..  E.  B .  134 

Coombs  Sales  Co.,  O.  W . 135 

Corrin,  John  G .  135 

Couch  Co.,  S.  H .  135 

Curtis  Lighting  Co.,  Inc.  .  135 

Curtiss,  George  .  135 

Day  Brite  Lighting,  Inc .  136 

Dolph,  John  C .  136 

Duncan  Elec.  Mfg.  Co .  136 

Economy  Fuse  &  Mfg  Co .  137 

Electric  Fish  Screen  .  137 

Electric  Agencies  .  136 

Electric  Sales  Company  .  137 

Electrical  Engineers  Equipment  Co .  136 

Fairbanks,  Morse  &  Co .  138 

Fast  &  Co.,  John .  137 

Gardner  Electric  Mfg.  Co .  139 

General  Luminescent  Co.  .  139 

Goodall  Rubber  Co .  140 

Gorman,  Frank  W .  140 

Gough  Industries,  Inc .  140 


Gray  Co.,  George  A .  139 

Greenlee  Tool  Co .  142 

Guth  Co.,  Edwin  F .  141 

Henger-Seltrer  Co .  143 

Hesse  &  Company,  W.  A .  167 

Highway  Trailer  Co .  142 

Honn,  George  E .  144 

Hub  Electric  Co .  143 

Hudson  Co.,  Harold  M .  143 

Hunt,  C.  R .  166 

Ideal  Commutator  Dresser  Co . 

. 144,  164,  165,  166,  167,  168,  169 

Ingalls,  C.  E .  143 

Illinois  Electrical  Porcelain  Co .  144 

Indiana  Steel  &  Wire  Co .  144 

Jackson  Electric  Co .  145 

Jeffries  Transformer  Co .  145 

Kato  Engineering  .  146 

Kearney  Corp.,  James  R .  145 

Killark  Elec.  Mfg.  Co .  146 

Kirk  Co..  W.  W .  145 

Klein  &  Sons,  Mathias .  146 

Kortick  Mfg.  Co .  168 

Kwikon  Co .  146 

LaMoree,  C.  D .  147 

Leader  Electric  Mfg.  Co .  147 

ughting  Products,  Inc .  147 

Lombard  Smith  Co .  147 

Lyman,  Oliver  B .  164 

Martin  &  Son.  H.  P .  148 

Marwood,  Ltd .  149 

Matthews  Corp.,  W.  N . 149,  166,  168 

Maydwell  &  Hartzell,  Inc. .  148 

McGill  Mfg.  Co..  Inc .  149 

Mend-tt  Sleeve  Mfg.  Co .  149 

Mercoid  Corp .  148 

Meyers  Safety  Switch  Co .  149 

Minerallac  Electric  .  ISO 

Moloney  Electric  Co .  150 

Montgomery  Bros .  150 

Mullenbach  Elec'l  Mfg.  Co .  ISO 

Mundstock,  James  .  143 

Multi  Electric  Co .  ISO 

Nicholas  Co..  F.  M .  151 

North  American  Lamp  Co .  151 

Northwestern  Agencies  .  151 

Nott.  L.  A .  151 


Overbaqh  ft  Ayres  Mfg.  Co .  IS2 

Owens-Corning  Fiberglas  Corp .  169 

Pacific  Wholesale  Electric  Co .  152 

Panama  Lamp  ft  Commercial  Co .  152 

Pomeroy,  J.  G .  153 

Punch-Lok  Co .  153 

Quadrangle  Mfg.  Co .  153 

R.L.M.  Standards  Institute .  153 

Rapid  Electroplating  Co .  154 

Reliable  Electric  Co .  154 

Reliance  Automatic  Lighting  Co . 154 

Resin  Industries  .  154 

Rockbestos  Products  Corp. .  154 

Routh  Co.,  T.  R .  155 

Rowe  Co.,  A.  E .  155 

Ruhling  Co.,  T.  C .  154 

Safety  Switchboard  Co .  155 

Sangamo  Electric  Co .  156 

Schweitzer  ft  Conrad,  Inc .  126 

Sherman  Co..  H.  B .  156 

Simplet  Electric  Co .  156 

Smallcomb  Electric  Co .  157 

S  ft  M  Lamp  Co.,  Inc .  155 

Sola  Electric  Co .  IK 

Sorgel  Electric  Co .  156 

Squires.  H.  B . 156,  158,  169 

States  Company,  The .  158 

Stone  Ryals  Electric  Mfg.  Co .  158 

Strieby  ft  Barton,  Ltd .  158 

Thermador  Elec'l  Mfg.  Co .  159 

Thompson,  L.  W .  158 

Tinling  ft  Powell  .  169 

Trade  Wind  MotorFans,  Inc .  159 

Tri-State  Supply  Corp .  159 

Tubergen,  John  B .  159 

Unistruf  Corp .  160 

Van  Cleef  Bros . 160 

Van  Luvan,  H.  H .  160 

Wagner  Electric  Corp . 162 
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RESERVES 


High  up  in  an  Oakland  office  building  sits  the 
P.  G.  and  E.  System  Load  Dispatcher.  His  role  is  that 
of  a  General  directing  operations  from  his  Supreme 
Headquarters.  He  marshals  an  army  of  electric 
generating  stations  much  as  the  military  commander 
masses  his  divisions  of  men  and  armor. 

On  the  front  line  are  the  52  interconnected  hydro¬ 
electric  powerhouses  of  the  system  with  a  total 
capacity  of  1,450,321  horsepower. 

Held  in  reserve  are  13  steam  operated  stations, 
big  fellows  most  of  them,  ready  to  move  into  action 
at  any  time  with  additional  electric  forces  totrding 
853,384  horsepower  capacity. 

If  storm,  seasonal  water  shortage,  or  any  other 
mischance  puts  one  or  more  hydro  stations  tempo¬ 
rarily  out  of  commission  or  if  demand  at  peak  hours 
grows  too  heavy  for  the  hydro  plants  to  carry,  the 
reserve  steam  plants  are  called  up  at  the  critical 
moment. 

That’s  Standby,  our  insurance  to  Industry,  to  all 
our  customers,  that  service  everywhere  shall  be 

_  uninterrupted  and  adequate. 

-  ^  Standby,  the  reserves  that  fre- 

\  quently  win  the  industrial  fight 

N.  \  against  costly  shutdowns,  idle  man- 

\  power  and  machinery. 

Standby,  the  extra  system  capacity 

JJ  enabled  this  Company  to 

meet  every  wartime  demand  for 
power.  Isolated  generating  plants, 
lacking  this  protection,  cannot  equal 
this  record. 
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